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Yerway impulse 
Steam Trep with 
new stoiniess steel 
body 


Yarway Impulse Steam Traps get equipment 
hot and into production faster. Extra profits! 

Then they keep it continuously at peak operat- 
ing temperatures for maximum production 
More extra profits! 

What's the reason for hotter, sooner? Just this 
When steam is turned on, Yarways open wide, 
discharging the air and condensate m a hurry 

closing only when steam arrives. Then, when 
Operating temperature has been quickly 
reached, the litle valve (only moving part) 
iterally floats on the load discharging heat- 
retarding condensate as soon as it forms 
instead of waiting for quantities to accumu- 
late. Thus equipment is held at peak operat- 
ing efficiency 

Other economical features of Yarway traps— 
minimum maintenance, easy installation, low 
initial cost 

More than 600,000 Yarways have already 
heen installed. Sold by distributors through- 
out the world 

Try a Yarway today standardize on 


Yarways tomorrow 


YARNALL-WARING COMPANY 
128 MERMAID AVENUE, PHILA. 18, PA. 


Crginlless Steel Body Sate Sota" nas ps 
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MODERATELY PRICED 
SMALL STEEL VALVES 
FROM THE COMPLETE 


CRANE LINE 


UNION BONNET GATES... 
MORE COMPACT, MORE RUGGED 


Here's a valve value made possible by Crane Co.'s finer 
facilities for gaality mass production. These low-cost, small 
steel gates are specially designed for a wide range of tough 
services in petroleum processing, in oil and gas fields. They 
readily withstand rough usage, piping and pressure strains, 
and extreme variations in temperature. The features below 
show how and why they do it. 


COMPACT OVERALL DESIGN—size for size, these valves are more Ne. 3602X, 600-Povad Small Stes! Gate for 
oil or oil vapor up te 1000° F. Exelloy to 


compact a the usual high-pressure design—at no sacrifice Gnctiey ig Stones 16 to BAnch. Served 
of strength. or welding ends. 


ee re es 


- ome. 


| TIGHT UNION BONNET JOINT—heavy steel union ring with long, 
precision-cut threads pulls up easily, stays tight, protects 
against distortion when joint is opened. Male and female 
bonnet joint with soft iron gasket eliminates possibility of 


sket bl 
gasket blowout Easy to operate eee 


LEAKPROOF BODY SEAT RINGS—are securely rolled into the Easy to service 
body. No danger of leakage around ring. Cannot loosen 





) Outside screw 
and yoke. Stem 

threads ore not exp dite 
eresive and corrosive 
effects of line fivids. Easy 


shi 


in service 





FULLY GUIDED SOLID WEDGE DISC—cannor get out of line or 
jam in body. Disc drag and wear on seating surfaces are 


MUM 


minimized. ” 


aint ey L) Bolted packing gland 
. : : 

. . =r F S4acan be pulled up easily. 

GET DESCRIPTIVE FOLDER AD-1741 for more data on .4 Bolts connet come off in 

these valves. Gives sizes, dimensions, and serv- : service; ore easy to remove 
ice recommendations. Ask your Crane Repre- 
sentative for a copy or write direct. These 
valves also listed in your Crane No. 49 Cata- 

log, P. 223 Th end gland flange main- 

tains tight stem seel. 


CRANE CO., 836 S. Michigan Ave., Chicago §, IIL. 
T-head disc-stem 


, : ' . 
Branches and Wholesalers Serving All Industrial Areas connection prevents 
side strain on stem; 


gives flexibility for 








@ Treating cost per barrel of acceptable dry oil is the true 
measure of emulsion-breaker efficiency ... And the Visco 
formula that requires the least chemical to do the best job is 
the one for your lease. Visco's service records show that we 
can sell more emulsion-breaking and dehydrating chemicals 
by selling less! Visco’s sales records prove it. 

Proof is as close as the nearest phone. Call Houston, 
CAPITOL 7300, collect, for service that matches Visco's fast, 
efficient emulsion-breaking. 


VISCO PRODUCTS COMPANY 
INCORPORATED 
City Netienal Bank Building 
Heuston 2, Texas 


A NEW VISCO PRODUCT! 


law VS SOLVENT 


Viseo VS was developed for our own use as a 
high-flash-point solvent for wax, grease, lube 
oils, paint, oil-treating chemicals, and fusible 
or soft resins. It is so good, it has been made 
available to the whole petroleum industry! 
Will not harm skin, wood or metal. Av 

now. Write or call for full details and prices. 
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COST WHEN MADE FROM 
FORGINGS —$1.714 


Cast of forging per anit. - $0.4228 


Production cost per anit 
(broached and then 


machined on chucking 


automatic) 


$1.2912 


TOTAL COST PER UNIT— 
$1.714 











COST WHEN MADE From 
TIMKEN TUBING — $1.47 


Cost of tubing per unit . . $0.293 


Production cost ber unit 
(with mill-length tubing 
on 4-spindle 3” Capacity 
eatomatic screw machine) $1.1 77 


TOTAL COST PER UNIT— 
$1.47 








Why this sleeve now costs 24.4¢ less 


a HER you're making your hollow cylindrical 


parts from forgings or bar stock, chances are 

you can save money by switching to Timken” seamless 
tubing. For example, by using Timken tubing in place 
of forgings for the sleeve part shown here, the manu- 
facturer cut his costs from $1.714 to $1.47 per piece. 
This saving was possible for two reasons: 1. Unit 
for unit, Timken seamless tubing was far less expensive 
than forgings. 2. The mill lengths of tubing could be 
broached and machined on an automatic screw machine, 
whereas the forgings had to be broached and then 
maintained on a chucking automatic. The saving was so 
great that the cost of the new screw machine and tooling 
— $34,000—was more than paid for during the first year. 
The tables above give you the actual cost breakdowns. 


YEARS AHEAD— THROUGH EXPERIENCE AND RESEARCH 


Timken seamless tubing offers cost advantages over 
bar stock as well as forgings. The hole is already there. 
You can often start right in with finish boring. Scrap 
loss is reduced—machining time saved. 


And you get better quality too. The piercing process 
by which Timken tubing is made is basically a forging 
operation, resulting in greater product strength. From 
tube to tube and heat to heat, this fine forged quality is 
always uniform, thanks to Timken’s rigid controls. 


OUR TUBE ENGINEERING SERVICE will choose 
the most economical size tube for you . . . guaranteed to 
clean up to your finish dimensions. Write The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: “TIMROSCO”, 


Specialists in alley stee imeluding het rolled and cold finished alicy 
otect bers @ complete range of stainless, graphite and standard two 
enaiyers and a.icy and stamlcas sram en8 stee (tubing 





1 FOR HIGH PRESSURE SERVICE — engineers 


® responsible for the design or operation of high 
pressure, high temperature steam plants can 7 
with confidence Armstrong Forged Steel Steam Traps 
to provide completely automatic condensate drainage 
throughout. These traps are “standard” in leading 
power stations throughout the entire world where 
they are used for draining headers, desuperheaters, 
soot blowers and other drip points at pressures as high 
as 2400 psig! These traps always open when filled 
with condensate and there is no steam loss under no- 
load conditions. Safety and dependability are assured 
through use of modern materials, highest quality 
workmanship and critical inspection. 


2 FOR ALL-STEEL INSTALLATIONS — Armstrong 
@ Forged Steel Traps also ideally meet the 
increasing demand in power plants, refineries and 
general industry for all-steel fittings on lower pressures 
(up to 250 psig) because they are light in weight and 
surprisingly low in price. They provide the maximum 
in safety, dependability, shock and fire resistance. 


@ FOR COMPLETE DATA ask for the 36-PAGE 
ARMSTRONG STEAM TRAP BOOK or see 


our catalog in Sweet's. 


ARMSTRONG MACHINE WORKS 


852 Maple Street, Three Rivers, Michigan 





. 
No. 3211 trap for 
pressures to 250 


psig, only $14.00. 


- ARMSTRONG STEAM 


October, 
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© Traps with screw- 
ed connections for 
pressures to 900 
psig. 
Trops with fenged 
connections for 
pressures to 2400 
psig. 








How Ba W 


INSULATING FIREBRICK 
Trim Processing Costs 


Four key words explain how B&W Insulating Firebrick lower 


over-all costs in chemical and petroleurt process furnaces: 


SHORT — You can shorten installation time materially with 
B&W Insulating Firebrick because they can be cut, drilled or 
shaped on the job with ordinary woodworking tools. 


LONG — B&W Insulating Firebrick are long lasting beca 
of the exceptional refractory nature of their base ingredients 
and the high processing temperatures to which they are sub- 
jected during manufacturing. 


HIGH — These lightweight brick have high insulating values... 
may be supported with ordinary carbon steel hangers. You don’t 
have to use expensive, heat-resisting alloys. 


LOW — These cost-cutting brick have the lowest heat storage 
of any insulating firebrick. Since B&W Insulating Firebrick 
cool off fast, they reduce down-time . . . make possible quick 
access to the furnace for inspection. They also reach operating 
temperature quickly, reducing cycle time and fuel bills. 


These are four sound reasons why process furnace builders and 
operators specify B&W Insulating Firebrick. Learn how these 
lightweight brick can help you save money. Your B&W repre- 
sentative will be glad to give you facts and figures. 
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has an external manual-automatic station 


EXCLUSIVE mechanical interlock prevents switching into wrong position 


EXCLUSIVE “balancing” arrangement prevents “bumping” on changeover 


Among the many features which have put the 
Bristol Series 500 Air-Operated Controller way 
out front is the unique External Manual-Auto- 
matic Station. 

1. “Test” and “Service” positions are mechan- 
ically interlocked. Operator cannot, by mistake, 
go through “Manual” position into either “Test” 
or “Service.” 

2. Output pressures of the controller and the 
regulator on panel are measured by the same 
gauge. This enables operator to achieve exact 
balance before going from automatic to manual 
control or vice versa, thus eliminating the possi- 
bility of a “bump” to the prccess during change- 
over. 

Bristol's External Manual-Automatic Station 
is an integral part of the controller installation 


... yet can be used independently for manually 
controlling the process before the controller is 
installed or after it has been removed for any 
reason. 

Read what else Bristol Series 500 Controlle1 
gives you . . . calibrated control, single service 
adjustment, reset stops, etc. Write for new Bul- 
letin A120 on Series 500 Air-Operated Con- 
trollers, THE BRISTOL COMPANY, 111 Bristol 
Road, Waterbury 20, Conn. 


] BRISTOL 


Engineers process control for 
better products and profits 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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“good chemical neighbor” policy 
can start at the sewer— 


~, 
) 
4 


# 





This is the Micromax 
pH control panel for 
use in waste neutral- 
ization. It can be in- 
stalled by the plant 





ee 


1 sewer outfall marks the spot where a plant Through long experience with pH control applica 


in prevent stream pollution, by discharging tions, we have developed a unigue system of “con 
only wastes which have been properly treated. And trollabilitv analvsis.” By scientifically weighing all 
when proper treatment is linked to pH control, we pH control factors—type of waste, treating system 
can probably help efiectivelvy. We can reagent this analysis determines the net contro 
engineers to set up good “chemica lation effect possible for a given treating system 
tween a company and the If you're planning pH control, you cant afford 
make the plant a goo nical neighbor to miss this special service. Our catalog “Effective 
(Our contributior through \ romax automati Neutralization of Industrial Wastes explains con 
pil control. Correct pH is often the definite assut trollability analysis im tull “tail ‘ cor 
that plant wastes are ft mn th requirements venience. it also contains a simple questionnaire 
d stream chemistry ‘ 1] ) nm just so we can help vou begin solving your plant’s pH 
ninutes whether p t ir wa neut problems now. You can answer the questions u 
system —certher a pre t ra ust a tew minutes 


ad ome car 


Ask for Bulletin NID44-96-708. Address Leeds & 
you can hold pH within | ‘ IMs Ni rthrup Company $923 Stenton Avenue Phila 


Controllability analysis predicts actual results. 


MEASURING INSTRUMENTS + TELEMETERS + AUTOMATIC CONTROLS + WEAT-TREATING FURNACES 


Jrt Ad NIb44.96.7T08(T) 








| Lhsegned for Low 


aintenance 


Heavy, horizontally-split, cast-iron casing construction with suction and 
discharge nozzles located in the lower half for easy inspection without dis- 


turbing piping. 


Mee met ee beri t 


Either oil or 
grease lubricated 
ball bearings 
are available. 


te DEMAND FOR LOW MAINTENANCE ws 
for the petroleum industry has steadil 
creased, To serve this specific need, Allis-Chalmers 
offers a complete line of Type S, single stage, dou- 
ble suction pumps, individually engineered to meet 
your specifications, 

All -" are precision machined and carefully 


assembled. Heavy construction plus proper align- 
ment of pump parts assure long life of wearing 
rings, sleeves, Feng and bearings. Impeller and 
shaft are carefully balanced. Impeller clearances 
are accurately measured to cut recirculation losses. 


Corrosion resistant impellers of 
double suction, enclosed type. Care- 
fully balanced. Water passages are 
hand finished to a smooth surface. 


Flanges are standardized at 250 Ib 
thickness, with 125 Ib drilling, to 
meet petroleum industry require- 
ments for extra strength. 


All gauge connections standardized at 
¥," tor extra strength in handling vol- 
atile petroleum liquids, 














Minimum of 4%" drain size, except 
on smaller sizes, meets petroleum 
industry standards. 


Brim y the most common drives for centrifu- 
al pumps are Allis-Chalmers squirrel cage induc- 
fon motors, Allis-Chalmers also —— a complete 
line of induction, synchronous and direct current 
motors, and gasoline engines of the generally used 
sizes for most pumping applications. 

For complete information on Allis-Chalmers 
pumps and drives, contact your nearby is Sales 
Office, or write direct for Bulletin 08B6146A, 

A-3157 


ALLIS-CHALMERS, 1062A $0. 70 ST. 
MILWAUKEE, WIS. 


ALLIS-CHALMERS 


Texrope is an Allis-Cholmers trodemork. 
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This man can help you 





control temperatures Ey 


accurately —economically 





4, 


dy 
\ He's the man who can show you the proper insulation to give 
_maximum heat and power for each fuel dollar expended 


An Eagle-Picher Industrial Insulation distributor or representa- 
tive can help you reduce operating expenses because he has 
available a wide line of insulation products--for high and low 
temperatures. scientifically designed for maximum thermal effi- 
ciency, and practical application. Why not let him give you more 


information about some of the products listed here? 


These Eagle-Picher products can save you money... power... lime 


insulating Felts + Supertemp Blocks + Blankets «+ Loose Wool 

Pipe Covering + Stelastic + insulseal + Insulstic + Swetchek 

Finishing Cements + Insulating Cements «+ Fireproofing Cement 
Diatomaceous Earth Blocks 


EAGLE 
THE EAGLE-PICHER COMPANY 
> General Offices: Cincinnati (1), Ohio 
Insulation products of efficient mineral wool — for a full range 
PICHER of high and low temperatures. Technical data on request. 


Sincere 1849 aves 


Petroleum R 





EAGLE-PICHER SUPER "66" 
INSULATING CEMENT 


Super “66” is all-purpose, rust-inhibi- 
tive, extremely adhesive insulating 
cement. “Springy ball” pellets don’t 
collapse after application . . . give great 
coverage, retain their thermal efficiency 
100 Ibs. covers 65 sq. ft.—1 inch thick 
Easily applied with trowel, over flat 
and irregular surfaces. Efficient for tem- 
peratures up to 1800° F. Reclaimable 
when used on equipment whose tem- 
peratures do not exceed 1200° F. 


THE EAGLE-PICHER COMPANY Genera! Offices: Cincinnati (1), Ohio 
Insulating Felts « Supertemp Blocks « Blankets « Loose Wool « Pipe Covering 
Stalastic « Insulseal « Insulstic + Swetchek + Finishing Cements 


Insulating Cements + Fireproofing Cement + Diatomaceous Earth Blocks 


For a completely effective, low-cost 


insulation combination, you can't 
beat the teamwork of Eagle-Picher 
Mineral Wool Blankets, Supertemp 
Blocks, Diatomaceous Earth Blocks 
and Earth Fill, and Super “66” 
Cement. They work effectively to 


give your equipment highest possible 


thermal efficiency . . 


. cut operating 


costs by saving the maximum 


amount of fuel . . . and help to 


provide perfect, precise control 


over temperatures. 


SUPERTEMP BLOCKS 


Eagle-Picher Supertemp Blocks are 
lightweight (approximately 16 Ibs. per 
cu. ft.). Can be cut easily with knife or 
saw to fit off-shaped areas .. . they fit 
snugly over minor irregularities. They're 
strong and have high refractory value. 
Withstand temperatures up to 1700° F. 
Conductivity at 512° F. approximately 
0.43 . . . all standard sizes, from 3°x18" 
to 12"x 36” in thicknesses from 1” to 4”, 
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MINERAL WOOL BLANKETS 


These blankets satisfy the need for a 
convenient method of quickly and effi- 
ciently insulating flat or curved sur- 
faces on larger types of heated equip- 
ment. Mineral wool is felted and secured 
between flexible metal fabric. Outstand- 
ing physical and chemical stability 
enables Eagle-Picher Blankets to resist 
water steam, corrosive fumes and nor- 
mal vibration. 
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What's the trend 


in refinery secondary 


electrification ? 











WHEN YOU COME TO GENERAL ELECTRIC you 
get far more than the finest in electrical equip- 


Here's what you need 0 oe ae ae ae 


° familiar with refinery practices, is at your dis- 

lo modernize posal. If desired, he stands ready to assist you 
in co-ordinating all the needed components, engi- 

neering your power distribution into one modern, 


your power system! stndent aan. 





selective 


distribution systems 


WITH UNIT SUBSTATIONS 


—fo protect continuity 


of service at minimum cost 


What’s behind the growing refinery practice of 
distributing power through secondary selective 
systems? Primarily it’s recognition of the fact 
that for most plants it provides a simple, low- 
cost way to safeguard service continuity for 
operations requiring uninterrupted production. 

This method utilizes a normally-open tie cir- 
cuit breaker between the secondaries of two trans- 
formers in a double-ended unit substation. The 
tie provides an alternate source of power for 
secondary circuits if either transformer becomes 
de-energized by a fault in the primary circuit. 


In effect, it enables one “partner’’ when neces- 
sary to carry the essential load. 

Simplicity is another advantage of this system. 
Cperating personnel need no special training to 
operate and maintain the equipment contained 
in a double-ended unit substation-—chiefly trans- 
formers and manually-operated drawout air 
circuit breakers. 

Moreover, expansion is easy and economical. 
Cingle-ended or double-ended substations can be 
added at will. Since no added interrupting duty is 
imposed, no new secondary switchgear is needed 
on existing units. Full data is contained in Bul- 
letin GET-1438, “Secondary Networks for 
Industrial Plants.’’ Send for your copy today. 
Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


TO HELP CUT YOUR POWER DISTRIBUTION COSTS... Don't miss 
secing the “More Power to America” full color and sound slide- 
film “Modern Industrial Power Distribution.” It’s packed with 
helpful, cost-cutting ideas you can use. Ask your G-E represent- 
ative to arrange a showing for your organization 





G-E double-ended lead-center unit substations fer nen- For semi-hazerdous areas, G-E double-ended load-center unit 
hazordovs creas ore , factory mbled “ ibstati have easily removable air circuit breakers, each in 
Shipped ready to install, they ore furnished in flexible combina- Closs |, Group D enclosures, plus primary power circuit breaker, a 
tions of Incoming-line and secondary-circuit arrangements with standard Pyranol ®) transformer section, dnd a secondary bus 
transformers from 100 to 2000 kva. enclosure. 


GENERAL @@ ELECTRIC 
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GULF OlL CORPORATION 


USES ALCOA 
Gulf Oil Corporation’s 3-tower dehydrator 


ACTIVATED* ALUMINA unit at Eunice Gasoline Plant, Eunice, New 


Mexico. Drying 32,000,000 standard cubic 


feet of residue gas per day to dew points well 
IN AUTOMATIC below 0° F., the unit permits each tower to 


be on stream 4 hours, reactivated 4 hours 


3-TOWER DEHYDRATOR and cooled 4 hours, 


This unique 3-tower dehydrator unit is 
entirely automatic, except for an occa- 
sional dew point check. 

In such a system, the reliability of the 
desiccant is highly important—a good 
reason for choosing ALCOA Activated 
PAlumina. It is one of the few solid-ty pe 
bdrving agents that will not change its form 
for properties. It will not swell, soften or 


disintegrate even when immersed in water. 





ALCOA Activated Alumina is non-corro- 
sive and practically iron-free. It is not 
affected by shock or abrasion, and has no 
effect on the end product even when the 
two stand in contact for long periods. It is 
auniformly pure desiccant that dries liquids 
and gases to a lower dew point than any 


other commercial adsorbent. 





Let us send you the booklet “Activated 

Alumina Its Properties and Uses.” Its 

18 illustrated pages describe the prop- 

erties and applications of ALCOA 
ictivated Alumina. Write to ALuwinum Com- 
PANY OF Amenica, Cuoemicats Divisions, 617K 
Gulf Building, Pittsburgh 19, Pa. 




















*Reg. T. V.. 4luminum Company of America 
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(a tue 12,000 Series 
LEVEL CONTROLLER MECHANISMS 


Proportional. 
1261 te) Reset Controller 
The 12000 Series Level Controllers (variable displacement) are available 
in a wide range of models designed to meet the requirements of specific ap- 
plications. Incorporated in the four models illustrated are the basic mecha- 
nisms of the series. 


The 12610 Proportional plus Reset Controller is used when maximum 
vessel surge capacity is wanted at all times in the presence of sustained load 
changes. It combines proportional-position action with proportional-speed 
floating action. 


The 12620 Pneumatic Transmitter transmits level in terms*of output 
pressure to any type remote receiver, or to a pneumatic switch for the opera- 
Pneumatic . : : : , , : 
12620 s,casmitter tion of signal lights or other electrical devices. It has proportional-position 
action with 100% proportional band. 


The 12630 Two-Pogition Differential-Gap Controller meets process 
requirements where proportional action is undesirable or to reduce wear on 
a valve or pump resulting from continuous or frequent operation. It com- 
bines two-position action with differential-gap. 


‘ 
The 12000-15 Three-Position Pneumatic Signal Switch Controller pro- 
vides remote indication of contol of level by actuating signal lights or other 
electrical devices when either of two predetermined limits is reached. It has 
three-position indication or on-off control. 





12698 Gwar 
CONTROLLER MOUNTINGS 


Mountings for the 12000 Series controller are ‘equally 
flexible; easily adapted to unusual or special vessel re- 
quirements with a wide selection of type, material, 
chamber rating and level ranges. 


~~ Ve 
Mason-Neilan Regulator Company 
12000- 15 poeta oy Switch 1382 ADAMS STREET, BOSTON 24, MASS. U.S.A. 
Soles Offic or Distributors in the Following Cities: New York + Syracuse + Chicago + St. Louis 
Philadelphia - Houston + Denver + Pittsburgh + Cleveland + Cincinnati + Tulsa + Aclanta 
Eshoan- San Francisco + Sak Lake City + El Paso + Boise + Albuquerque 
Mason-Neilan Regulator Co., Lid, Montreal and Toronto 


Three-Posi 
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Deasphalting with Modifier 








Sp This crude distillation and lube oil finishing 
program plus gasoline and water treating facilities, 

in Paulsboro, N. J., recently completed by Badger 

for Socony-Vacuum Oil Company, Inc., 

represents a continuation of our 

services to the same client 


over a period of 23 years. 


Badger regards repeat 
orders as fundamental 
indication of client 


satisfaction. 





E. B. BADGER & SONS CO: Est. 1841 


BOSTON 14 - NEW YORK 
PARIS LONDON 
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High Pressure 


MEETS ITS MATCH 


Other Republic Products Include Machine, Tank and Carriage Bolts—Lag Screws, Cap Screws 


1s 


No matter how high the operating pressure, Republic 
Upson Alloy Steel Seuds stay “on stream” without flinch- 
ing. These tough, heavy-duty studs are built to hold 
fast under extreme operating conditions . . . built for 
complete dependability . . . built to stay on the job 


and keep maintenance costs at all-time lows. 


They also provide positive resistance to corrosion and 


‘ma 
REPU 


ams 


REPUBLIC 


Mate from Alloy Steel —from the furnaces of 
Republi, world’s leading alley steel producer. 


to elevated temperatures. Replacements? ... You can 
be sure if you use Republic Upson Alloy Steel Studs. 
New equipment? ... Why not specify them and fore 
stall high pressure worries? 


REPUBLIC STEEL CORPORATION 


BOLT AND NUT DIVISION «+ CLEVELAND 13, OHIO 


Export Depertment: Chrysier Building, New York 17, N.Y. 
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ALLOY STEEL STUDS 


Petroleum Refiner 





 Here’s Why KAYLO LAMINATED PANELS 


Assure 


FIRE-SAFE WALLS 


The unique feature of Kaylo Laminated Panels is the Kaylo 
core, a remarkable new hydrous calcium silicate (not glass). 
It is the basic reason why Kaylo Laminated Panels offer so 
ere many important advantages to the oil industry. 
Ls = ra) This new type of inorganic core material has a high 
3 oe eee 4 percentage of microscopic voids, giving it exceptional resist- 
IM ONE OPERATION, 32 sqvere feet of fire-sofe woll ance to heat passage. The incombustible Kaylo core is 
goes into place. Kaylo Lomincted Panels, with cement- securely bonded to facings of cement-asbestos or metal with 
eebestes focing, ere only two inches thich end lightweight, a waterproof adhesive. Installed with proper joint systems, 
yet they hove better insulating valve than 16 of concrete. 2 
Ponels can be sowed, nailed or bored, with standard tools. the Kaylo Laminated Panels meet A.S.T.M. one-hour fire 
standards. 
Sandwich construction plus the strong Kaylo core gives 
Kaylo Laminated Panels exceedingly high strength, dimen- 
sional stability and resistance to impact. The inorganic 
Kaylo core is rot-proof, vermin-proof and insoluble in water. 
Kaylo Laminated Panels provide better curtain-walls 
or interior partitions with reduced building load and easier 
erection for nearly every type of building. Investigate now. 





A VARIETY OF FACINGS ARE AVAILABLE on Kaylo Laminated 


In this typical lotion, Kaylo Laminated Panels, including: cement-asbestos, wood veneer, and metals. 
Ponels (with cement-osbestos facing) ore 
used on ao volve house. 


IX</AY/[L©) 
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This is not a part of a ship or 
marine vessel, nor the nose of a huge torpedo. It is a section of a 
55 foot diameter oil refining unit. It is being built in our plant 
where a large variety of similar equipment is built each year as 
regular products of this plant. Note the true shape and the accurate 
fits. Because of our vast facilities and long experience no job is too 


large and “what we build we build good.” 


SHIPBUILDING &@ DRY DOCK COMPANY 
ON THE DELAWARE (SINCE 1916) cnesTeR, PENNA. 
25 BROADWAY « NEW YORK CITY 











HANDLING TWO JOBS AT ONCE... 


Two 1500 KW Worthington turbine-generctors, installed in 
the Eunice, N. M. plont of the El Paso Natural Gas Company. These ore 
fon-condensing extraction turbines designed to operate on initial steam 
conditions of 5754 — 575° FIT exhousting at 5¢G back pressure. 








Worthington Turbine - Generators Selected By Natural 
Gas Firm For Both Power and Product - Conditioning 


Pumping natural gas from southeast- 
ern New Mexico and the Texas Pan- 
handle to points in California and Ari- 
zona, the El] Paso Natural Gas Company 
uses Worthington Turbine-Generators 
for double duty Besides furnishing elec- 
tricity for the company’s plant in Eu- 
nice, N. M., the turbines automatically 
extract steam at 125#G for heating 
Amine solution, which is mixed with 
the gas to remove impurities 

In every branch of industry, users are 
getting daily proof of the outstanding 
flexibility of Worthington Turbine- 
Generator Sets — not only as sources of 
more dependable, more economical elec- 
tric power, but as cost-cutting suppliers 


October. 1950 


of processing steam for many important 
allied purposes 

WORTHINGTON TAKES 

ALL THE RESPONSIBILITY 
Worthington builds Turbine-Gener- 
ator Sets in sizes up to 10,000 kw, and in 
all types. Each is designed to make steam 
do more work, and each is backed by 
Worthington's undivided responsibility 


for the complete unit's design, assembly 
and performance. For expert aid in select- 
ing the réghr size and type for your own 
requirements . . and further proof that 
there's more worth in Worthington .. call 
our nearest District Office. Or write 
to Worthington Pump and Machinery 
Corporation, Steam Turbine Division, 
Wellsville, N.Y 


WORTHINGTON 


, 


— 
SSSI 


SAINI 


1 Gulf Publishing Company Publication 


VO 
— 


Ri 
SS 








TYPE 2405-249 
EXTERNAL MOUNTING 
LEVEL-TROL 


; \ - —_—— 
£ a4 Fisher Level-Trol is designed for 
: } accurate and precise control of 
4 
t 





all liquids at all specific gravities 
, and temperatures. Available in 


internal or external mounting 
constructions for indicating or 





FRONT VIEW SECTIONAL OF TYPE 2405- 


TYPE 2405 LEVEL-TROL PILOT 
. 2497 TOP MOUNTING LEVEL-TROL controlling liquid level. , 


Features 


@ Pilot is entirely pneumatic in operation. No intervening | 
links or mechanical joints. 


One control knob with calibrated scale for proportional | 
band and specific gravity adjustment. | 
+4 


@ Torque tube can be exchanged or replaced without dismant- 
ling entire level controller or breaking into pressure piping. | ewes sens-ecev 


SIDE MOUNTING 


@ High-tensile iron, pressure-tight weatherproof case with 
LEVEL-TROL 


hinged gasket sealed cover. 
a 8 flanged and screwed mounting connection combinations 
with 8 standard cage lengths from 14” to 120”. 


WRITE TODAY FOR BULLETIN F2 


FISHER GOVERNOR CO. ( Rabe lJ 
MARSHALLTOWN, IOWA atl 
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WALWORTH 


iron body gate valves 


with screwed or tlanged ends 








q 


Seat Rings of end-seated type 
are screwed into the body. 





Sure-Grip 
for non-skid gripping even with 
heavy gloves. 





For complete information on these 
new Walworth Iron Body Valves, see 
your local Walworth distributor, or 
write for bulletin 106, 


WALWORTH 


60 EAST 48nd STREET NEW YORK 17, N. Y. 





Brass Liner on Glands assures 


greater resistance to corrosion DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
and scoring. 





T-head Disc-to-Stem connection Bronze Back-Seat Bushings i Solid Web Type Dise in OS&Y Hinged Glend Eye-Belts on 
on OS&Y types provides bonnets of OS&Y valves. valves for greater strength and Os! Y valves permit faster, 
stronger connection, prevents longer service. easier repacking under tull 
loosening of disc by corrosion pressure. 
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7 GREAT PIPE INSUILATIONS 





vailable in Cylinders or Half-rounds 


UNIBESTOS* 


.-. single-layer application saves money 


When you can insulate a pipe efficiently with only one layer of covering, 
you save money. The range of thicknesses in which Unibestos Pipe Insula- 
tions are made permits the economies of single-layer application. Also a 
distinct saving in warehousing is made possible because fewer sizes of insu- 
lation are required in stock for maintenance work. But range of insulation 
thicknesses for single-layer application is only one of the many features of 
these 2 great pipe insulations—UNIBESTOS No. 750 and No. 1200. Write 
today for catalog giving complete information.* 


‘3 SOUTH 54th AVENUE « CICERO 50, ILLINOIS 
*New 8-page catalog (No. 48-1023) ““UNARCO I nsulations ¢ Asbestos Packings « Gaskets « Textiles” 


Petroleum Refiner—l ol. 29, No. 10 





ENGINEERED AND PACKAGED TO SUIT 


YOUR SPECIFIC REQUIREMENTS! 


A BROWN PRE-WIRED AND PRE-PIPED 
INSTRUMENT PANEL AFFORDS THESE 
OUTSTANDING ADVANTAGES... 


Relieves you of costly details involved in obtaining panel ma- 
terials, and fittings . . . and preparing wiring and pip- 


ing diagrams and layouts. 


Simplifies installation . . . you receive a complete unit, fitted to 
your process, requiring only a minimum of connections. 


Simplifies maintenance . . . orderly arrangement of instruments 
and components permits easy access for checking and service. 


Adds new efficiency and convenience to ation by 
Renee ee et a al eae ; lor 6 Se each oad 
des ialists to the » ifications of the plan grouping of instruments for nger-tip cont a at-a- 
state Salesde ada poouintias glance checking. 


A PRE-WIRED and pre-piped instrument panel can be designed and produced to 
your specifications in any one of the seven basic types illustrated! 


Your local Honeywell engineer is qualified to discuss the details of your process 
requirements and to recommend the type of Packaged Panel best suited to your 
operations. Call him in today ... he is as near as your phone! 


MinneEapouis-Honerwett Recutator Co., Industrial Division, 4498 Wayne Ave., 
Philadelphia 44, Pa. Offices in more than 80 principal cities of the United States, 
Canada and throughout the world. 


Honevwell 


RU M I 


. 


October, 1950—A Gulf Publishing Company Publication 











The best way to power any application is to secure, in one compact 
unit, the RIGHT horsepower, the RIGHT shaft speed, the RIGHT teatures 
that you can use RIGHT where you want it. It's the best way and the 
easiest way because you purchase one unit, handle one unit in your 
receiving, production, and maintenance departments . set one 
unit in ploce and you're ready to go. 

Master Motors, available in thousands and thousands of types and 
ratings (up to 150 HP) give you an enormous selection of integrally 
built power drives from which you can 
easily select the combination of features the best way is the easiest way 
that’s just right for each job. : , 

Open, enclosed, splosh proof, fan-cooled, explosion proof . . 
horizontal or vertical . . . for all phases, voltages and frequencies 

. in single speed, multi-speed and variable speed types . . . with 
or without flanges or other special features .. . with 5 types of gear 
reduction up to 432 ta | ratio . . . with electric brakes . . . with 
mechanical variable speed units . . . and for every type of mounting 

} sFs Master has them alilond so can be completely impartial in helping } j 
you select the one best motor drive for YOU. 

Select the RIGHT power drive from Master's broad line and you 
con increase the saleability of your motor driven products . . . im- 

_ prove the economy and productivity of your plant equipment. 
THE MASTER ELECTRIC COMPANY © DAYTON 1, OHIO 
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The where and why of 


Where (in what type tank) should you store natural 
to protect the volatility 
and octane rating advantage of seasonal 
price variations ...keep the fire hazard to a minimum 

then the Hortonspheroid is the container for you 


gasoline? If you want 


Why does the Hortonspheroid give you these benefits ? 
It protects the volatility and octane rating of natural 
gasoline because it is designed specifically to prevent 
the excessive evaporation losses that occur when the 
volatile liquid is stored in conventional tanks, The 
Hortonspheroid can withstand the maximum pressure 
variations caused by daily temperature change—-and 
so does not vent the light fractions under normal 
operating conditions, These light fractions are impor 
tant for they give natural gasoline most of its value as 
an ingredient of blended motor fuel. 


Here’s how to take advantage of seasonal price varia- 


These 12,000-bbl. Hortonspheroids 
are used to store natural gasoline at 
the Plymouth Oil Company's plant 
in Rankin, Texas. 


storing Natural Gasoline 


tions. Purchase or produce your natural gasoline in 
the spring when the market price is low. Then store 
it in the Hortonspheroid until the fall when the de- 
mand (and price) is greater 

Since the Hortonspheroid does not vent under nor 
mal conditions, the fire hazard is reduced 


Plain Hortonsphe 
roids (above) are 
built to capacities 
from 2.000 to 40000. 
bhis. while noded 
Hortonspheroids 
(right) are built in 
capacities up to 120 
000-bbls, Write our 
nearest ofice for Bul 


Noded Hortons pheroid 


letin E for details 


CHICAGO BRIDGE &« IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


2146 Healey Building Detroit 26 

1548 North Fiftieth Street Hevono 
1030—201 Devonshire Street Houston 2 
2463 McCormick Building 
2234 Guildhall Buriding 


Atiente 3 
Birmingham | 
Boston 10 
Chicago 4 
Cleveland 15 New York 6 
Ateliers et Chantiers de lo Seine Maritime, Poris, France 

Compagnia Tecnico Industrie Petroli, Rome, italy 

Constructions Metalliques de Provence, Aries-sur-Rhone, France 

Chicago Bridge & Iron Company, Ltd, Apertade 1348, Ceracas, Venezuela 


Sociedade Chibridge de Construcoes Ltda 
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1520 Lofovette Building 


2126 National Stenderd Building 
Los Angeles 17 1534 General Petroleum Building 
3302—165 Broadway Building Tulse 3 


REPRESENTATIVES 


Philedeiphic 3 1608-—1700 Walnut Street Bui 
Selt Loke City 4 531 West 17th South Str 
Sen Francisco 4 1551200 Bush Str 
Seattie | 133) Henry Bui 
1626 Hunt Bui 


2 Abreu Building 





AND LICENSEES 

Horton Steel Works, Limited, Fort Erie, Onterie, Ceneda 

Motherwell Bridge & Engineering Company, Limited, Motherwell Scotiend 
Whessoe, Limited, Darlington, E 

Comprimo Vv. Amsterdam—O, Netherionds 

1° de Joneire, Brazil 





ANGER UNITS 


can be more safely serviced 


Heat exchanger batteries are usually in continuous operation with piping 
arranged so that individual units may be taken out of service for maintenance 
without interrupting flow through the other units. The success of this operation 
is dependent on reliable and effective switching valves. If equipped with con- 
ventional valves which are vulnerable to leakage or failure, unit maintenance 
becomes difficult and hazardous or the entire battery may have to be shut down. 
But, if equipped with Nordstrom valves, individual units can be serviced readily 
because there’s no leakage, no hazard, no valve failure. Uninterrupted plant - 
operation, with Nordstroms, can easily save far more then the cost of the valves. 


Adopt this habit... 
Each time a troublesome heat exchanger valve demands replacement —change 
to a Nordstrom. Eventually the entire battery will be Nordstrom-equipped. The 
cost? No more than ordinary valves when you figure the improved service and 
greatly increased valve life. 




















LUBRICATED 


NOW AUTOMATICALLY LUBRICATED WITH 


ROCKWELL MANUFACTURING co. 





HELP INCREASE 


STEEL MAKING | 


ie PRESSUR 
CAPACITY ~OXYGEN— 


* 


No place for leaky valves on this high 
pressure oxygen line where careful con- 
trol of the flow of oxygen to the open 

earth furnaces is necessary at all times. 

The Rockwood Ball Valve was selected 

by this large steel corporation primarily 
for its quick turn on and off action and 
leak proof service. These outstanding 
Hfeatures of the Rockwood Valve enables 
jfurnace operator to properly control the 
oxygen which is used for the melting 
process that helps increase furnace 
capacity. 
The seven features on the right are the 
secret of Rockwood Ball Valves’ depend- 
ble service — why you can count on 
hem to stay on the job indefinitely with- 
fout leaks or maintenance. Industry after 
industry has found Rockwood Valves 
reliable in oil refineries, food, paper, 
chemical and rubber plants, etc. 

You can have Rockwood Valves in 
bronze in all pipe sizes from /2" to 2” 
for 300 p.s.i. working pressure. 





Full round open area - no turbulence in fluid stream. 
Leak proof after continued use. 
New floating ball - resists pitting, scratching & abrasion. 


No exposed seating surface in open or closed position. 

Additional information and 

uses will be promptly supplied 
write for Bulletin V-4 


Easy to open or close under fuil pressure. 


Installed in any position. 


eo o000006 


Distributors in all principal cities. Quarter turn (90°)opening and closing valve. 
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102 HARLOW STREET WORCESTER 5, MASS 





] 


for 


’ METHOD 


operating pressures up 
partial dehydration is 


. or where gas temperature 
plied. Concentrated triethylene 
solutions serve as desiccant. 
dew-point depression 60° to 75° 
gas temperature! Low in cost. 


LOW or HIGH 
PRESSURE 


@ Up go gathering and transmission line pressures in meeting 
today’s vastly greater demand for natural gas. But increased 
pressures mean increased troubles from hydrate formation. 
UNLESS there's a BS&B Dehydrator on the job! 


BS&B Engineers have fought hydrates for years . . . and 
they are now well ahead of the problem. Two basic types of 
dehydrating systems are now ready to serve you. Each has 
advantages in overcoming certain phases of the problem. Each 
eliminates costly, troublesome, time-wasting. labor-consuming 
freeze-ups. And they're so efficieat that it is cheaper to dehy- 
drate than to heat! 


Remember, once water is removed, hydrates are gone for 
good, never to plague you again further along in processing. 


Up-to-the-minute reports are available to you concerning 
BS&B’s continuing progress in dehydra- 
tion. For all the facts as they concern 
your operation, call your nearest BS&B 
Sales Engineer today . . . or fill in coupon 
below. 


is a W 
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KANSAS CITY « TULSA © OKLAHOMA CITY — 


GAS 
DEHYDRATORS 


eg 
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“ORY” METHOD B bi 
More effective, using solid granular absorb. 
ent. capable of reduction to less than one 
pound of water vapor per million feet of 
gas. Pressures up to 2000 psi and above 
are handled with great efficiency. 


ee 


“a There * 
a © > 
galt 
BLACK, SIVALLS & BRYSON, INC.. Section 2-23-10 
7500 E. 12th St. Kansas City 3, M 
more information about BS6B’s progress in Dehydration 
"Wet" process () “Dry at approai- 
psi pressure 


I want 
1 am interested in [) process 
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ou can make important savings in 
wel by taking advantage of the quick 
eating characteristics of J-M Insula- 
ing Fire Brick. These light-weight 
rick permit a quicker rise to proper 
perating temperature in the furnace 
cause of their low heat storage capa 
ity, and thermal 
‘here furnaces are being 
fently operated these are two espe- 
tially important characteristics 


low conductivity 


intermit 


These same insulating materials can 
also be obtained in large size units 
called Johns-Manville Insulating 
Fireblok. This product has many ad- 
vantages over the smaller size fire 
brick for certain types of jobs . 

from both a construction and stability 
standpoint. The Fireblok units can be 
quickly applied because they are easy 
to cut and fit. Fireblok insulations 
provide additional heat savings be- 


For 
to 2600F 


a 


Use 


600F exposed 
2G00F o ack 


cause they reduce the number of joints, 
and require less mortar for bonding. 


It will pay you to let a Johns- Manville 
insulation engineer explain the many 
ways in which you can save by using 
these insulations in your furnaces. Just 
write for further information to Johns- 
Maaville, Box 290, New York 16, N.Y. 





Densities Ib per cu f 

Transverse Strengths psi 

Cotd Crushing Swengihs pei 

linear Shrinkage! percen! 

Reversible Thermal Expension percent 


Conductivity’ at Mean Temperatures 
soo F 


1000 F 
soo Fr 
2000 F 


Rec em mended Service 
Bort 


4h “™ tive very 


Z * pore 
j*A- 3000 24 soot 


ng perrod fo 





ve 2000 F 
Exposed 1600 F 


42 
120 
170 


0S5S—06 a 
2,000 F 


ow st 
i272 
\47 
172 


' 
1% 
23! 
2.70 


2300 F 
2300 F 


2000 F 
2.200 F 
test # 


other brick 


“Conductivity is expressed in Bte m per sq ft per F 
per hour of the dewgroted mean temoeratures 


Note Above tests ore in occ 
with ASTM tentetive stondords 


or donce 
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Yes! More than 35 million barrels of lube stocks 








are charged to Kellogg units each year! 





ROM Pennsylvania's select crude to the Middle East's 
highly asphaltic stock, Kellogg's lubricating oil units 


are used to process virtually every type of feed. From 


a modern five-step plant for the production of high 
quality lubes. Today this plant is considered among the 
most modern and efficient in the world. 

Kellogg offers refiners unduplicated experience in de- 
signing lube oil facilities, extending back over more than 
two decades, and now including the broadest choice of 
lube oil processes 


single-unit propane deasphalters to entire lube plants, 
including everything from vacuum towers to barrel 
house facilities, Kellogg's experience is complete 

The pictured plant illustrates the unusual conversion 


of a surplus wartime alkylation-isomerization unit into 





specifically desired product qualities, has set standards that 
a cana te a. , design engineers have worked to match through improved 


equipment. Kellogg engineers have contributed much to 


OIL REFINING! j this progress, bringing forth in a comparatively short space 


of time the Tower method of deasphalting, the water re 
Both lube oi! specifications and lube jection principle for counter-current solvent extraction, 
rehning economics have been sub propane tracthonation, wax de-oiling and improvement in 
jected to extremely close scrutiny vacuum fractionating efhciency which enables refiners to 


in recent years. Research by oil companies, pinpointing make extremely narrow cuts at low cost 














The M. W. Kellogg Compaay, (a subsidiary of Pullman Incorporated), New York, Jersey City, Los Angeles, Tulsa, Houston, Toronw, 


~ " 
London, Paris Seuece 
— 





CHLORINATION BY WALLACE & TIERNAN 


CONTROLS MARINE FOULING AT GENERATING STATION 


LOOK AT THESE RESULTS 
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Tens of mussels removed annually from in- 
take tunnel of generating station. 


It ali began when a New England generating station sent down 
a diver for a routine inspection of the large, concrete, circulat- 
ing-water, intake tunnel located approximately 13 feet below 
the harbor’s surface. The diver discovered this intake was lined 
with unusually heavy growths of common mussel (Mytilus), 
sea moss (Tubularia), and sea anemone (Metridia). 


These were expensive visitors. First, mussel accumulation 
created poor vacuum as the mussels lodged in condenser tubes 
and aggravated slime and silt formation. Then, as the mass 
increased in quantity, it became necessary to clean the intake 
tunnel every year to remove up to a maximum of 331 tons of 
mussels — a time consuming process that cost thousands of dol- 
lars in labor and equipment outage. 

To combat these conditions a long and thorough study was 
made of marine fouling. As a result it was decided to use inter- 
mittent chlorination applied by Wallace & Tiernan Chlorinators. 
First to fall under this attack were the sea moss and the sea 
anemone. The tougher mussels however, still remained as 
numerous as ever. 

In an all out effort to get rid of these trouble makers, continu- 
ous chlorination at heavier residuals was started. This treet- 
ment turned the trick and the mussels were reduced to such a 
low level that yearly cleaning has not been required. 

These results saved the New England company thousands of 
dollars annually by eliminating intake tunnel cleaning, reduc- 
ing condenser outages, and producing a higher vacuum with a. 
resultant saving in fuel. 

Perhaps your problem is one of slime or fouling due to some 
other marine organism. In any event, if biological fouling is 
costing you money through lowered cooling water efficiency 
it’s a safe bet that chlorination can help. 

See your nearest Wallace & Tiernan Representative now for all 
the details. 


WALLACE & TIERNAN 
PRODUCTS, INC. 








Br We mel seen: 


VALVE CONTROLS 


Hundreds upon hundreds of LimiTorque Valve Operators are used on Pipe Lines and in 
Refineries throughout the world, because they operate (at the mere “push of a button”) 

under the most severe conditions of Heat or Cold, Rain, Snow, Dust, Dirt or Fumes... 
night and day yeor-in and yeor-out—LimiTorque soves time, labor and money by 
eliminating manual operation of valves at distant locations. It opens and closes valves at 
the exact speed required, and is absolutely dependable and safe. Also, as the name implies, 
LimiTorque limits the torque applied to valve operating parts, and thus prevents damage to 
stems, discs and seats, etc 

LimiTorque utilizes ony available power source for operation: electricity, oil, gas, 
water or air. You take no chances with LimiTorque, because it has been tested and time 


tried under all conditions over a long period of years. 


L limay raR0 
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Please be sure to use your Busi- 
ness Letterhead when writing for 
this valuable illustrated Catalog. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO + HOUSTON 


Philadelp phia Gear Works, inc. 


1M CANADA, WILLIAM AND 3}. G. GREEY LIMITED, TORONTO 





Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 








et 1000 psig, recently 
engineered by Pritchord. 


Industry Profits 
from Pritchard-Built Plants 


For the most modern advancements in design, engineer- 
ing and construction—to assure plants that produce 
higher profits and give trouble-free operation—consult 
J. F. Pritchard & Co. Pritchard-built plants are well known 
for their operational efficiency and quality of production. 

J. F. Pritchard & Co. offers complete service from 
Analysis of Requirements through Economic Studies, 
Design, Processing, Engineering, Purchasing, Field Con- 
struction, Guarantees and full “On Stream” Operating 
Tests. Firm prices quoted on a “Turnkey” basis. 

Take advantage of Pritchard's years of experience in the 
Gas Engineering field . . . Let J. F. Pritchard & Co. build 
profit-producing plants for you. 


FREE 
These Pritchard Bulletin 


GAS ENGINEERING | 
Services Are 


NATURAL GAS 
DIVISION Available To You 





ENGINEERING DESIGN - ENGINEERING » CONSTRUCTION 
and CONSTRUCTION Aa Dept. No. 33 908 Grand Ave., Kansas City 6, Mo. 





INDUSTRY District Offices: 
CHICAGO + HOUSTON + NEW YORK « PITTSBURGH * TULSA « ST. LOUIS 
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anamid Vision 


New Aerocat® Catalyst Production Plant 
Spearheads Cyanamid Expansion 


Cyanamid has taken another step forward in its program of continued 
expansion to help the petroleum industry meet the demand for greater 
production of higher octane fuels. At Michigan City, Indiana, work 
has begun on a new plant to produce microspheroidal synthetic fluid 


cracking catalyst. 
' 


The increased capacity of this plant is representative of the long-range 
vision that has maintained Cyanamid leadership since the inception of 
the fluid catalytic cracking process. And such vision is still at work 


every day at Cyanamid...ready to help you solve your catalyst problems. 








Cyanamid Ist in Development... American Cyanamid research 
pioneered many of the “first facts” about fluid catalysts. That 
pioneering still goes on. Today it brings you a variety of 
highest quality fluid cracking catalysts, headed by Arrocat 
MS Grades of microspheroidal synthetic fluid cracking catalyst. 
Tomorrow it will work toward the development of catalysts 
with even greater catalytic cracking efficiency. 


Vision, Experience, Facilities, Service... is the combination 
that enables Cyanamid to produce better chemicals for the 
petroleum industry: Azrotuse® Additives for motor oils . . . 
Arro* Specialty Catalysts for chemical processes ...Gasoline 
Dyes and Drilling Mud Chemicals. To learn more about these 
products and how they can help you... 


send today for samples and literature. Trade Mark 
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AMERICAN Ganamid LOM PANY 


PETROLEUM CHEMICALS DEPARTMENT, DiV. B 10 
30 Rockefeller Plaza, New York 20, N. Y. 
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' When Performance counts...call on Cyanamid 





“5 /MPORTANT WAYS 


BsaA “Custom-Made’ Chemicals 
Help Leading Manufacturers 
Solve Production Problems 





CASE =1 —laboratory « ical duced 
in commercial quantities ‘oe Pharmaceutical 
monvfacturer! 


A pharmaceutical manufacturer needed a spe- 
cial chemical in compounding a new antiseptic 
preparation. Study proved B&A's purified Cal. 
cium Acetate, hitherto marketed only in labora- 
tory size packages, fulfilled the requirements. 
B&A “know-how” and B&A productive facilities 
combined to give this manufacturer commercial 
quantities on time to meet pressing manufactur- 
ing schedules. 





CASE =2_ special form of basic chemical 
developed for Paint Industry! 

A leading paint producer turned to B&A for 
Ammonium Oxalate of special quality and screen 
size urgently needed for a new type of paint 
formulation. Again, B&A met the problem, pro- 
ducing this new chemical form to exacting speci- 
fications, in the tonnages required 


CASE 3 —€xclusive formulation prepared 
from Textile manufacturer's secret specifications! 
Formula “X” was prepared in commercial quan- 
tities on short notice for a leading textile manu- 
facturer... one of many customers who regularly 
entrust their private formulas to B&A. Naturally, 
both specifications and end uses are always held 
in strictest confidence. 


WHAT IS YOUR PROBLEM? 


Whether you need commercial quantities of a 
laboratory chemical, or an entirely new chemical 
“custom-made” for your specific use, it will be 
to your advantage to contact your nearest B&A 
office immediately. B&A has the men, methods, 
and materials to handle custom-made chemical 
assignments swiftly and surely. 


BAKER & ADAMSON Ze Cemivale REAGENTS 
GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
“a= 40 RECTOR STREET, NEW YORK 6, WN. Y. 
Offices: Albany * Atlanta * Baltimore* * Birmingham* ¢ Boston * Bridgeport® * Buffalo® 
Charlowe*® * Chicago* * Cleveland® * Denwer* * Detroi® * Houston® © Jacksonville 
Los Angeles* * Minneapolis * New York® © Philadelphia® * Piccsburgh* * rovidence® 

St. Lowis® * San Francisco® * Seattle * Yakuma ( Wash.) 

In Wisconsm: General Chemical Company, Inc., Milwaukee, Wis 

In Cuneta ee eee Limited * Moatreal* + Toronto* * Vancouver® 


E 4 A HEM A 6 @ 


* Complete stocks are carned here 





We were making Consolidated 
Safety Valoes when the frst 
“L” trains started running in 
New York. All of the years’ 
accumulated engincering 
knowledge, research and test- 
ing is, today, built inte per- 
formance-provedConsolidated 


“Maxiflow” Safety Valves. owl Wee 
There’s over 70 years know-how 


built into CONSOLIDATED 
. SAFETY 
VALVES 


Maxiflow Safety Valves are new in all that modern engineer- 
ing can contribute. But every feature of these valves has 


been proved by field experience over many years, and by 


long-time and severe testing methods. 

In high pressure, high temperature installations, Maxi- 
flow performance establishes a new standard in safety, 
efficiency and economy. 

These Maxiflow design features mean important operat- 
ing advantages: 


Thermodisc Seat permits rapid equalization of temperature 
differentials. Thermal stresses are minimized, seat distortion can- 





not take place, permanent tightness is achieved 

Blowdown Control adjustable to a new, low minimum. The For complete de- 
exclusive “micrometer” trim ring provides a simple and practical scription, plus ca- 
chatter-proof blowdown control, externally controlled and operable pacity tables, write 
with valve under pressure. for the Consolidated 
Mechanical Through Bushing with precision machined sur Masiflow Safety 
faces that provide constant entrance conditions for steam flow Valve Bulletin. 
Eliminates leakage due to porous castings 


Retention of Popping Point is achieved by combining proper 
compensation with materials having low coefficients of expansion 


CONSOLIDATED SAFETY VALVES 


cA Product of 


MANNING, MAXWELL & MOORE, INC, 
BRIDGEPORT 2, CONNECTICUT 


Makers of “Consolidated’ Safety and Relief Valves, ‘American’ Industrial and ‘Microsen’ Electrical Instruments, ‘Hancock 
Valves, ‘Ashcroft’ Gauges. Builders of ‘Show-Box’ Cranes, ‘Budgit’ and ‘Load Lifter’ Hoists, and other lifting specialties 
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GE y,i/“7 ELECTRODES 
) 
Page-Allegheny 
Lory 
‘ , “Ee 
AC or DC 


ARC ds . 
ey ty 

Le 

SLAG y 


—clean, easily removed 


’ 


—stable even at very 
low amperage 


COATING 


—resists cracking down to 
very short stubs 


SELECTION 


—complete line for welding every 
type of stainless 





DELIVERY 


—prompt from warehouses in Chicago, Denver, Houston, 
Philadelphia, San Francisco and the factory 
at Monessen, Pa. 


co Monessen, Pa., Atlante, Chicege, Denver, Detroit, Los Angeles, New York, 
, Philedeiphia, Portiend, San Francisce, Bridgeport, Conn. 
< 
’ 
x ~\ 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 
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“Puzzle for experts 


There is no need for “cutting result from this single responsibility which in- 
cludes interpretative engineering, metallurgical 


research, compliance with code requirements, 


and trying” on the job to 
make a prefabricated piping 
sub.assembly fit perfectly. Prefabricated miles manufacturing drawings and specifications, pro- 
duction schedules, purchase of materials, special- 


away to exact dimensions and specifications these 
ized facilities, skilled personnel, control of quality 


pieces of piping are links in piping systems which 
may carry steam up to 2500 p.s.i. and 1050°F. and rigid inspection. 
Grinnell integrates the many factors in this You'll find it to your own best interests to draw 
complex, highly technical assignment in one upon Grinnell’s century-long, specialized experi- 
organization of specialists. Major economies ence in power, process and industrial piping. 


= 


kee | GRINNELL 


Atlonte * Billings * Buffalo * Charlotte + Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston * Leny Beach 


Grinnell Company, inc., Providence, 8.1. Branches 
Les Angeles * Milwavkee * Minneapolis * New York * Ookland * Philadelphia * Pocotelle + Secramente * St. Lovis * St. Paul * Sen Francisco * Seattle * Spokane 


‘> 
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New heat exchanger for 


BAKELITE 











—another example of Lummus’ ability to meet Specialized Heat Transfer Requirements 


When the Bakelite Division of the Union Carbide & Carbon Corpo- 
ration planned for their new Marietta plant, they gove their heot 
exchanger problems to Lummus. 

Working closely with Bakelite engineers, Lummus designed a 
total of 36 U tube bundles. The first stage of the plant consisted of 
8 bundles of carbon steel tubes and 4 bundles of 4-6 chrome alloy 
tubes. The second stage consisted of 24 chrome alloy bundles. The 
tubes were 114" O.D. for the first stage and 2” O.D. for the second 
stage with all tube sheets 1” thick stainless clad steel. But, to assure 
absolutely gastight tube to tube sheet joints, Bakelite specified that 
all tube ends were to be roller expanded and welded into the 
tube sheets 

In meeting this specification, Lummus engineers faced a double 
problem of warpage and distortion of the tube sheets: (first) from 
rolling the tubes and (second) from high welding heat 

To fabricate the bundles, Lummus built the special assembly of 
racks and welding jigs shown above. A special test tank was built 
to pressure-test each bundle. The Lummus design was faithfully 
adhered to by top-grade welding and machining skill at the Lummus 
Honesdale (Pa.) plant where the heat exchangers were fabricated 


A typical job? No, but a typical e ple of the ing skill 
and knowledge that goes into every Lummus-built job—knowledge 
that is available to you when you look to Lummus for your heot 
exchanger requirements 


lm 


THE LUMMUS COMPANY 
Heat Exchanger Division 
38S Madison Avenue, New York 17, N. Y. 


LUMMUS 


Atlanta + Boston + Chieage + Cleveland 
Detrott + Ft. Worth + H * Ms iis 
Rochester + St.Lewls + Gan Francisce - 
Athens + Buencs Aires « Honotula - 

\ Montreal - Paris - Rome + San Juan, P. R. 























LOOK TO LUMMUS for Steam Surface Condensers @ Evaporators e Feed Water Heaters ¢ Boiler Blowdown Heat Exchangers 
Steam Jet Air Ejectors e Steam Jet Refrigeration e Barometric Condensers @ Heat Exchangers e Process Condensers e Reboilers 
Steam Generators (Indirect Fired) ¢ Fuel Oil Heaters ¢ Lubricating Oil Coolers @ Pipe Line Coolers ¢ Jacket Water Coolers 
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Industrial and commercial building walls need 
a rugged constitution. That's exactly why K&M 
Asbestos Corrugated walls are 
They provide 


“Century 
bound to be an economy for you 
all the structural strength and staying power of 
the proved K&M Asbestos-Cement combina 
They shed extremes of weather and other 
threats, without even needing 
defy 
You can plainly 


tion 
atmospheric 
fire, rust, rot, rodents and 
termites add it all up to 
long-term freedom from maintenance 


paint. They 


Write 


and full data or 


for the name 


K&aM 


Aatare made Asteslos... 
KREAS BEY 


COMPANY + AMBLER 


Mid-Continent Petroleum Corporation Refinery, West Tulso, Oklahoma. 


Elevator Tower and Penthouse protected by KAM Century 
Asbestos Corrugated, applied with “TOP-SIDE"* Fasteners. 


Initial savings are just as plain, for K&M 
“Century’’ Asbestos Corrugated goes up fast, 


no special work needed. Fitting is easy with 
ordinary cutting and drilling tools. Even scaf- 
folds and extra labor can be eliminated by 
using ““TOP-SIDE”’* fasteners. They're made 
so that K&M Corrugated can be anchored to 
steel members of any type, on sides or roofs. 


and cost 


You'll 


figures 


have protective enclosure 
that keep on looking good. 


yw your nearest K&aM Distributor, 
“Century” Asbestos Corrugated. 


HM. & 8. Enterprise Corp. 


Acasbey & Mattison has made it serve mankind since 1873 


& MATTISON 


PENNSYLVANIA 








How the | Ljungstrom Air Preheater | 
Call 
modernize tig 
“middle age” boilers iy 7 








a“ 
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a, 


. 


bn 
\ Sy 
The lightness and com- 


pactness of the Ljungstrom Air Preheater makes 
installation possible on “middle age” boilers with 
minimum change in the existing structure. This addi- 
tion of the Ljungstrom Air Preheater, with its con- 


tinuous regenerative counterflow principle permits 


operation at lower exit gas temperatures ... assuring The Ljungstrom operates on the con- 


increased heat recovery and reducing the amount tinuaus segenesetive countariow pete 
ciple. The heat transfer surfaces in the 





of fuel required. 
rotor act as heat accumulators. As the 


In a matter of a few years the Ljungstrom Air rotor revolves the heat is transferred 
Preheater will effect savings that will more than off- from the waste gases to the incoming 
set the initial installation cost. If you are interested cold air. 
in approaching modern performance standards with 
your “middle age” boilers, our engineers will welcome 
the opportunity to show you how the Ljungstrom 


can raise the overall efficiency of your plant. 


THE AIR PREHEATER 


60 East 42nd Street, New York 17, N. Y. 


CORPORATION 
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Aiming 


for higher octanes ? 


See how THIS Mercaptan 
Removal Process replaces 


doctor treating 
AND 


e reduces TEL requirements 
e gives you low operating costs 
e requires a minimum of new equipment 


More than seven years of commercial 
refinery operation have proved conclusively 
the high efficiency of the Tannin Solutizer 
Process* for mercaptan removal. This is 
the process that brings your equipment up 
to “new plant”’ standards in the economical 
treatment and blending of higher octane 
gasolines, without affecting the stability of 
the treated product. 


Converting to the Tannin Solutizer Proc- 
ess requires a minimum investment in new 
equipment . . . very likely your present 
equipment will serve with little change. 


Operating economy is an outstanding ad- 
vantage of the Tannin Solutizer Process. 
Still another important consideration . . . 
this process is not corrosive; does not require 
equipment of special alloys. 

Complete engineering service is available 
. . . to help plan your unit, to supervise 
start-up, to assist in later operation if re- 
quired. We welcome the opportunity to 
work with you in achieving the many bene- 
fits of the Tannin Solutizer Process. 
*The Tannin Solutizer Process is licensed under the patent 


rights of Socony-Vacuum Oil Company and Shell Develop- 
ment Company. 


SHELL DEVELOPMENT COMPANY 
50 West 50th Street, New York 20, New York 
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or Lower Treating Costs 
Check all three Du Pont Gasoline 





RP mas hd 
» pe 


ANTIOXIDANT CONCENTRATION, POUNDS 
PER 1000 BARRELS (ACTIVE INGREDIENT) 


The above curves indicate the differences in induction 
period response of two different stocks to Antioxidants 
No. 5, No. 6 and No. 22. In stock A, the best response 
was obtained with Antioxidant No. 6, while in stock 


B, Antioxidant No. 22 was the most effective 


Regardless of the antioxidant treatment you 
have been using for your gasoline, it will be 
well worth your while to investigate thorough- 
ly the three Du Pont Gasoline Antioxidants, 
Nos. 5, 6 and 22. Each has specific character- 
istics and usually, under any set of conditions, 
there is one antioxidant which will prove best 
for that application. 

The relative efficiencies of Antioxidants Nos. 
5, 6 and 22, as determined by accelerated lab- 
oratory tests such as induction period and “gum 
time,”’ will vary with the gasoline in which 
they are tested. While in many gasolines there 
will be only minor differences in efficiency be- 
tween the active antioxidant ingredients, in 
other gasolines the differences are sufficiently 
great to represent a real saving in cost when the 
most effective one is used. The curves opposite 
show marked differences in response between 
the three antioxidants in two different stocks. 

Antioxidants Nos. 5 and 6 are generally to 
be preferred when control of copper dish gum 
is important. No. 22, because of its insolubilicy 
in water, usually works best where water ex- 
traction may be a problem. To evaluate in your 
gasolines—send for or ask your Du Pont 
Petroleum Chemicals representative for sam- 
ples. The nearest Du Pont Field Laboratory 
will also be glad to check your gasoline stocks 
and recommend the most efficient antioxidant. 


MAKE DU PONT THE SOURCE FOR ALL OF YOUR GASOLINE ADDITIVES 


Tetraethy! Lead Compounds (Motor Mix—Aviation Mix) « Antioxidants « Metal Deactivator « Dyes 





Antioxidants 


Solidification Temperature, °F ° 
Range of use concentration, Weight% 0.002 te 0.01 


grade of N:N’-di-secondary butyl-pore- 
phenylenediamine containing no solvent 
PROPERTIES 
Specific Grevity, 75°/75°F 
crs 


eget = Petroleum mememum 


Rengs of use concentration, Weight % 0.001 te 0.005 
Pounds per 1000 142 gal.) barrels ... 2.5 te 12.5 





Chemicals 





Wilmington, Del. 
Chicogo, tit 


E. |. DUPONT DENEMOURS & COMPANY (INC.) District { Chicos, in District Chicowa, 1M 


Petroleum Chemicals Division © Wilmington 98, Delowore Offices: t Laboratories: Houston, Tesas 
Et monte, Calif, 
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FOR YOUR REQUIREMENTS 
OF HIGH PRESSURE SPECIALTIES 


Large Houston stocks of the following 


nationally-recognized products: 


STAINLESS STEEL Stud Bolts, Nuts, Cap Screws, Ells, Tees, Unions, Couplings, as well 
as forged Steel, 3000- and 6000-lb. working pressure. 


MASON-NEILAN Reducing and Back Pressure Regulators —Liquid Level Controllers 


all types for Oil, Gas, Steam or Water service. 


CAST STEEL Flanged End Gate Valves, Forged Steel Globe Valves, Gate and Check 
Valves. 


| 
. 
: 
; 
| 


SEAMLESS STEEL Tube-Turn Welding Fittings, Ells, Tees, Caps and Reducers; Forged 
Steel Flanges—threaded, slip-on, welding neck, and blind—in sizes from 


V4" to 24” OD. 





HAGAN Control Equipment, Hall Laboratories Water Conditioning. 


NATIONAL Seamless Stee] Pressure Tubing, Seamless Steel Heat Exchanger and Con- 


denser Tubes 


© SMITH Meters and SPARLING Meters, for your measuring problems in oil, gas, water, 


and other liquids. 


YOUR INQUIRY 
iS INVITED 














PERFECT 
PRODUCT 
CONTROL 


OVERHEAD 


For intricate exposed piping installa- 
tions which must insure absolute 
processing temperature control, the 
first choice is Ric-Wil Foilclad. 

The exclusive Foilclad construction 
of insulation and protective coatings 
guarantees long and trouble-free sys- 
tem operation for industrial users. For 
years Foilclad Insulated Piping Sys- 
tems have been conveying all kinds 
of processing liquids in intricate but 


efficient piping networks. 

The knowledge gained from forty 
years’ experience in designing, en- 
gineering, and producing Ric-Wil In- 
sulated Piping guarantees the indus- 
trial user a superior system to fit his 
specific requirements. 

Upon request, our representative 
will provide detailed Ric-Wil infor- 
mation as applied to your current 
problem. 


For full technical information on Ric-wiL Insulated 
Piping Systems, call or write the Ric-wil, office 
nearest you or Dept. 6-C in Cleveland, Ohio. 


INSULATED PIPING SYSTEMS 


THE RIC-WIL COMPANY - CLEVELAND, O. 


NDERGROUND 


FOR FORTY YEARS THE GREATEST NAWE IN INSULATED PIPING SYSTEMS 
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HAYS-PENN $ NOs 


MAGNA CLUTCH Presa tight 
FLOW METERS : pe 


Suitable for working pressures up to 2500 psi NO HYSTERESIS 














Highest accuracy 


Maximum power provided by 
large float and long float travel 
Minimum friction because of 
magnetic coupling 

Ambient temperature compen- 
sation 

Precise calibration check at 
50% 





Complete safety 


No leakage possible of explosive, 
inflammable, or toxic fluids 


Great flexibility 


5 interchangeable range tubes 
17 to 750” with easy range ad- 
justment over entire span 


Lowest maintenance 


Fully accessible manometer...Only one internal moving part (the float)... Write for: 
. . 
No bearing to service...Mercury volume and level not critical... Positive Bulletin 50-915 


mercury check valves...Mercury easily drained. 


THE HAYS CORPORATION MICHIGAN CITY 10, INDIANA © Auvtomotic Combustion Control * Boiler Panels ® 


Hays-Penn Flowmeters * Verifiow Meters and Veritrol * Ges Analyzers * Draft Gages * Combustion Test Sets * CO; Recorders * Electronic Oxygen Recorders 


I 





You'll benefit by using 


CAST STEEL 
VALVES 


a 
- 

, 
‘J 


Note the quality features of this 

Gate Valve. They are typical of all valves 

in the R-P&C Cast Steel Line—gate, globe, 

angle and check valves in pressure 

classes 150 Ib. through 1500 Ib. 

@ Ball Bearing Operating Nut permits smooth 
operation with minimum effort. 

> @ One Piece Yoke with Cap provides 

rigidity, perfect alignment and easy 
access to operating nut. 
HighQuality Packing assures a tight 
stuffiny, box under all conditions—low 
stem fricWon— minimum servicing. 
Gland and Fol with Ball Joint applies 
uniform pressUxe on packing, prevents 
follower binding Wjth stem. 
Heat-treated Stainless Steel Stem has high 
strength and corrosion Yesistance. 
Polished surface increase’Nife of packing; 
T-head makes strong, self-algning 
connection with wedge. 
Solid 1-Beam Wedge is guided to pro 
seating by guide ribs cast integral wKh 
the body. Wedge seating surfaces are 
precision ground to fit perfectly 
with body seat rings. 


In addition to the standard line, Barrel-type Seat Rings have heavy, 
R-P&C offers cast steel gate and globe valves uniform section; offer no points of 
with Pressure Sealed Bonnet joint—especially high stress concentration; have broad 
adapted for high pressure, high temperature seating surface, ground smooth for 
service. For information, get in touch less wear—longer life. Port opening 
with your nearest R-P&C District Office. is full pipe diameter 





¢ Reading, Pa., Atilenta, Baltimore, Boston, Chicage, Denver, Detroit, Housten, 
/ New York, Philedelphic, Pittsburgh, Sen Frencisco, Bridgeport, Connecticut 


R-P & C VALVE DIVISION 
AMERICAN CHAIN & CABLE 
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COMPANIES ACTIVELY 
LICENSED BY PERCO* 


That represents a lot of confidence! Over 100 different 


petroleum organizations are now operating more than 
120 Cycloversion* and Copper Swectening units 
More than 40 other firms have Perco licenses to manu- 
facture—under Phillips Petroleum Company patents 
—such outstanding developments as compressor 
pistons, railroad switch heaters, special valves, I P-Gas 
equipment. Consult us for a thorough study of your 
rehning situation, your market and how you can de- 


velop your facilities most effectively in the years ahead. 


PERCO DIVISION 


PHILLIPS PETROLEUM COMPANY 


BARTLESVILLE, OKLAHOMA 


Petroleum Re fin 
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with 








With ordinary meters, high differential pres- 
sures present serious difficulties—but not with 
the Hagan Ring Balance Meter. 

Hagan meters for differentials up to 420 
inches of water require exactly the same size 
case as low-differential meters. There is no 
drop leg, no U tube—everything is inside 
the case. 

With hoth high-differential and low-differ- 
ential Hagan Ring Balance Meters, checking 
and calibration are done by the same simple 
method, using a set of check weights which 
are furnished with the meter. The water col- 
umn method, which is especially cumbersome 
when high differentials are involved, is un- 
necessary, and it offers no routine advantages 


over the check weight method. 


MILA 


ARE NO PROBLEM 


Ring Balance Meters 








For full information on Hagan Ring Balance 
Meters, fill in the coupon below or write to 
Hagan Corporation, Hagan Building, Pittsburgh 


30, Pennsylvania. 


s 
y 





HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 


‘THRUSIORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
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Hagan Corporation 
Hagan Building 
Pittsburgh 30, Pennsylvania 


Please send me further information on Hagan Ring Bal- 


ance Meters. | am particularly interested in 


NAaMe 

POSITION 

COMPANY 

STREET AND NUMBER 


crry 












































NOW SEVEN UNITS 


Since the first of the UOP Platforming units went 
on stream at the Muskegon, Michigan, refinery of 


Old Dutch Refining Company in October of 1949, 








six more progressive-thinking refiners have turned 
to this new process for the octane improvement of 
straight run gasolines. ¢ These six additional units 


now planned or under construction, will offer the 





Blend your gasoline with Platformate, the product 
of the UOP Platforming process, and watch it pay off ... 
in terms of increased gallonage. 


Platformate is a blending component that boosts product quality 
even when your gasoline is made from the poorest stocks. 
Road octane of Platformate itself, when produced from the lowest 


octane naphthas (with 3 cc of lead) is rated nearly 100. 


Platformate is inherently stable and negligible in sulfur content. 
There is more energy per gallon. The odor is pleasant. 


Production is economical. 


Where increased gallonage depends on improved quality, 


depend on Platformate. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVENUE, CHICAGO 4, ILL, USA. 
LABORATORIES: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 


same advantages which have been proved so con- premium-quality and the resulting increase in 
clusively by the commercial operation of the first gallonage at the point of sale, ¢ Old Dutch has 
unit at Muskegon . . . advantages which include the proved the point. Now six more refiners have 
improvement of straight run gasoline to betrer-than- specified Platforming. When will you do the same? 
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SPECIALISTS IN SCALE AND SLUDGE REMOVAL WITH CHEMICALS 























Complex construction of Open Box Condenser 
is no problem for Dowell Chemical 
Scale Removal Service 


An open box condenser at a Midwestern oil refinery was grated, the spent solution is pumped out, the unit flushed 
heavily coated with scale. Within 30 hours, Dowell Service and put back in service. Expensive down time is held to 
removed an estimated 757 cu. ft. of scale and the condenser a minimum. 

was back in service! Whenever you have a scale removing problem, look to 
Dowell. Experienced Dowell engineers do the job, bringing 
the equipment necessary to insure proper control at every 


stage of the operation. 


ctive cleaning of industrial heat exchange equip 
ment is made possible by Dowell Service. Carefully selected 
solvents penetrate wherever water flows and are designed 
to remove troublesome scale from all surfaces contacted Call the nearest Dowell office today for details about the 
Costly dismantling or modification is not required—the fast, effective, and economical Chemical Scale Removal 
necessary solvents are pumped into the equipment using Service for boilers, heat exchange equipment, condensers, 
existing connections. When the scale is dissolved or disinte- and water lines. Free estimates gladly given. 






DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


Cleveland 13 Wichite 2 Hemilten One 
la Ottehome City 2 Charleston 27, W. Ve. 
Hewston 2 
New Orteens 12 
ht. Werth 2 
Wichite Folls, Texas 
Lowisvitte . lefeyerte, Le 
Kenees City 8 Mr Pleasant, Mich 





Long Beech, Owtiond Cosper Dewel!l Associate — international Comenters, inc ge 


PETROLEUM 


REFINER 


The 
|Rele) 4 
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V HEN we of the Perroteum Reriner’s staff had 


completed reading the September Issue of Petroleum 
the 


devoted to new processes or processes which have 


REFINER issue in which a special section was 
been improved during 
the past 12 months 
felt that we should take 
oft hats to a group 
of men who contributed 


did 


we 


Editorial AND 
Advertising Pages 


our 


bit 


the editorial 


every as information im it as 


interesting 
staff. 
are referring to the more than 100 advertis- 


we ol 
We 


ing departments and advertising agencies who 


prepared the advertising copy for the September 
The 


with information 


advertising in that issue literally bris 


imsue 


tled In fact, on than 


one 
had 


the advertising departments ot 


more 


we oft the editorial staff Saw where we 


page 
been scooped by 
Various concerns 

We think that PerroLeum 
tell us from time to time that they 


REFINER readers who 
find the infor 
the advertising pages of fully 
the in the 


impressed by 


as much 


ation in 
as 


editorial p 
the th 


value information 


ies, 


will be especially ught and 
vork which went into the advertising pages of the 
If you haven't made a p 


it 


September issue 


ige study of it, you owe to yourself to 


Ravn \L changes have occurred in the pro« 


itrol field in the past two years. First, the 


eantens 
long known but little used graphic panel concept 
was reworked by an engineering company instru 
ment man to suit the needs of today’s 
process plants. A manufacturer was 

four to develop instruments 
Controls enough for use directly in 
When 


met with enthusiastic acceptance on the part of 


Process 
small 


control 


panel flow diagrams the ideas 


A/bvilation [ t 


he liken S the 


( ompany (Neu 
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operating companies, other instrument manufac 
turers rushed into the design and fabrication of 
small panel space control instruments. At the fifth 
and Exhibit 


September 18 


Instrument Conference 
held Buffalo, N. ¥ 

through 22, several of these new instruments were 
of the 


new 


National 


which was in 


on display—-some them for first time 


] instru 


Something else in process plant 
mentation was reported at this Buffalo meeting 
E. J. Grace of Sun Oil Company described a proc 
ess monitoring scheme that uses stepping switches 
and telephone type dial system instead of the usual 
multitude of key switches. The various physical 
unit 


into electrical units for measurement from a cen 


measurements in the process are converted 


tral point 
The present installation is providing tempera 


ture measurements from unit thermo 


pro ess 


couples. A minimum of wiring and of panel space 


needed—and the system is regarded by some 


1s 
as representing real progress toward the achieve 
ment of really automatic operation of oil industry 
process units. Certainly the use of this system does 
indicate a trend on the part of instrument system 
designers to utilize more compact apparatus 
that 


come 


speculation, too elec 


extensive | 


rhere 
trical 
wider use. It is said that the increased complexity 
of 
imposes a severe problem in the layout and main 
of piping that 
the wiring of electrical control gear 
the 


has been developed in 


1s 


process control may into 


apparatus 


modern process units with centralized control 


tenance pneumati systems, and 


is less difficult 
Over extensive “know how 


years an 


this business of automatic 

been 
details, 
instrument have 
tended to appa 
ratus for the solution of similar plant applica 


process control instrumentation. There have 


countless variations in individual design 


but engineers in recent vears 


use similar arrangements and 
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Yel-O-Back Thermometer 


For Further Information 
Write for Bulletin No. 50 


LIQUID TESTING INSTRUMENTS 
Liquid Gravitometer 

Vapor Pressure Bombs 

Pressure Hydrometer Jar 

Specific Gravity Bombs 

Corrosion Test Bombs 


DEAD WEIGHT INSTRUMENTS 


Standard Dead Weight Gauge 
Portable Dead Weight Tester 
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Dew Point Tester 


GAS TESTING INSTRUMENTS 
Recording Gravitometer 

Specific Gravity Balance 

Dew Point Tester 

Super Compressibility Apparatus 
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tion problems. A certain appearance of stability 
has been achieved. A year or so back, the casual 
observer might well have concluded the 


in the improvement of process instrumentation 


progress 


would proceed at a slow pace. So much had al 
ready been accomplished, and the current equip 
ment and control systems worked so well! 
While the results of these trends cannot very 
well be predicted, it is at least certain that we 
are to see extensive development of new apparatus 


in the process controls field 


QO), men should learn a lesson from the ex 
perience of the coal industry, and avoid industry 
wide bargaining 

Che price may be high, but no price is too high, 
according to Joseph FE. Moody, 
president of the Southern Coal 
Association, who 


Fable of 
The Skylark 


Producers’ 
told the National Petroleum As 
sociation that “industry-wide 
bargaining will sooner or later lead down the road 
to socialism and nationalization.” 

Moody in his address described step by step 
the course of the coal industry over the last decade 
He said it has been forced to give up its position 
and freedom in the country’s competitive econ 
omy, and that frequently small concessions paved 
the way for fateful trends. He explained 

‘The willingness of one company to use expedi 
ency in its relationship with its employes and the 
union can eventually lead to where it can no longer 
control its destiny in a competitive system.” 

Moody listed 18 concessions granted by the 
U.S. government during the periods when it con 
trolled the mines from 1943-1947. He pointed out 
that in the fights waged by owners and manage 
ment to maintain a balance of power and control 
of the industry, the final decision was the result 
of government intervention 

“Recent contract negotiations on all points have 
become farcial,” he stated. “We have 
point where collective bargaining does not exist.” 


reached the 


To emphasize the difficulty of stopping or re 
versing a trend in labor relations, Moody told the 
fable of the skylark who traded his feathers one 
at a time to a peddler for worms. When it was 
too late, the skylark realized it had lost its ability 

fly. It tried to get the peddler to return the 
fe athe rs for worms, but this the peddler refused to do 

‘The bargaining away of freedom may be carried 
to the point where the government itself may 
have feathers plucked in return for labor 
support,” he declared 

Moody briefly listed the negotiations of his 
association with the United Mine Workers 
from 1947-1949 pointing to the hopelessness 
of finding common ground with a union which 
insists on a national contract without consid 


eration for special regional and within 
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industry situations and conditions 

“On March 3, 1949, a deal was made but the 
Southern Coal Producers’ Association was not 
advised of it until after it was consummated be 
tween Lewis and the Northern group,” he stated 
‘Then after 10 months of fighting, the association 
was again maneuvered into another industry-wide 
contract. 

“It is a long fight. We believe it is one that 
must be brought to a successful conclusion if the 
coal industry of the United States is to be kept 
as a private industry.” 

Moody's warning is a danger which the oil in 
dustry has long realized, but for so serious a prob 
lem such alerts cannot be sounded too frequently. 
Or with too much vigor 


There is a considerable group of fuszsy-minded 
people who are engineering a compromise between 
free men and certain European infections. They fail 
to realize that our American system has grown away 
from the systems of Europe for 250 years. They have 
the foolish notion that a collectivist economy can at 
the same time preserve personal liberty and constitu- 
tional government. That cannot be done 

Hersert Hoover 


es KHOLDERS of Socony-Vacuum Oil 
Company, Inc., last month received from George 
V. Holton, chairman, board of directors, a folder 
packed with such timely words of wisdom tht 
PeTROLEUM REFINER is going 
to borrow a few and recom- 
mend them for thoughtful 
reading: 

“Today’s (Korean) emer 
gency is demonstrating the unsoundness and un 
fairness of haphazard attacks on reputable com 
panies, primarily because they are large. In a very 
practical sense, integration of our company is an- 
other example of looking ahead resulting in pre- 
which 


Bigness In Peace 
And War 


paredness. The coordination of activities 
makes for competitive efficiency in peacetime en 
ables us to respond at maximum speed to the 
sudden demands of war. Already, in more than 
one instance, the Administration has turned for 
help in war to the very companies being attacked 
for ‘bigness’ in peace. That, too, is something we 
should not forget, or let others forget, when the 
fighting is over 
“We do not know just where the Korean conflict 
will lead. We do know that under pleas for pre 
paredness all sorts of government controls will 
be advocated, many of which if adopted 
and continued would inevitably lead to just 
the Communistic state we are fighting to 
avoid. We know too that if not hamstrung 
by such controls American business, big and 
small, will play a major part both in helping 
to win the military battles and in maintaining 
the nation’s economic strength on which our 


freedom is based.” 








with facts worth knowing 
about STEEL 


and ALLOY PLATE fabrication 
..plus comprehensive Corrosion Data Charts 





This new 1950 Catalog contains 16 pages illustrat- and processing industries. “Beyond Your Blueprints” 
ing and explaining the many specialized techniques also features an extensive section of valuable 
and services of the Nooter Corporation in the Corrosion Data Charts showing resistance of 
fabrication of tanks and vessels for the petroleum commonly-used metals to hundreds of chemicals. 
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I. 1949, 57 percent of the total power 

United States 
petroleum 
This 
8 percent from the same sources in 
1900 and 18 percent in 1920 


statistics 


energy consumed im the 


was derived from the and 


natural gas industries 


compares 
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total energy 
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t the same ten-year pe 
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i re energy 
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U. S. increased by 76 percent. The per 


centage of supplied by the pe 


this 


energy 


troleum industry in country has 


nereased steadily above other energy 


sources 
The 


tor more 


appetite of the American people 


and more oil continues to 


grow. Our per capita consumption of 
oil products in 194% is about 30 percent 
than it 1941 


greater was in 


One Hundred Million Dollars on 
Research 


the efficiency with which 
' 


To determine 


the oil industry discharges its responsi 


bilities, there are four standards against 


which the industry's general perform 


ance must be measured 

1) Adequacy of the quality once the in 
dustry has made the quantity of the prod 
ucts available The 


$100 


industry is spending 
million a and 


15,000 


im excess of vear 
scientists on its 


attested 


employing over 


research effort Its success is 


by the constant improvement in quality 


exist t ‘ 1 tl < prod 


364 percent betweer 


fully 


satis 
the industry 
‘ 2 

including 


highest figure 
Tuly 1950 


jumped 72 percent 


average During the 
e consumer tor 
ducts (gasoline, 
re sidual oil) m< reased 
last ten 


48 percent During the 
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years of inflation—the cost 


he major products has remained con 
sistently below the cost of living index 


Gasoline Consumption Up 738 Percent 
Prices for petroleum products were at 
encouraged their 


the 


whicl 
ntributed to 


ther mdustr 


tevels use as 


as c growth of 
es. For example, the con 
asoline increased 738 per 
1920 and 1949 and no in 


shows an increase ot 


sumpt n t 
cent between 


tervening decade 





PROPOSED divorcement of mar- 
keting operations from integrated 
oil companies are not in the pub- 
lic interest in time of peace. And 
in time of war or threatened war 
the prosecution of socialistic ex- 
periments by economic 
is offering aid and comfort to our 
enemies. 

These are the 
made by Mr. Nickerson, director 
in charge of domestic marketing. 
Socony-Vacuum Oil Co., Inc.. last 
month at the annual meeting of 
the National Petroleum Associa- 
tion, the main points of whose 
address is presented here. 


theorists 


conclusions 











than 48 pe 


1920-1949 the n 


less reent. During the period 


umber of motor vehicles 
ncereased 381 percent and 


1 that than 3,500,000 


perati 


s estimate more 
added this 
ould be offered 


engines central 


more vehicles will be year 


with 


Similar statistics 


respect t diesel and 


heating plants as well as others 
The 


develop 


3) Wages and working conditions 
oil industry pioneered im the 
ment of annuities and other benefit plans 


employes. It has provided ex 


tremely stable employment. Its safety 


outstanding and in the month 


record is 
of June, 1950, the hourly wage rate in 
crude production was $1.79, petroleum 
refining was $1.91, compared with $1.45 
in manufacturing industry generally 

4) Return on imvestment. At present, 
the industry is making a profit of slightly 


ver one cent a gallon—compensation 
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MEMO TO WASHINGTON— 


No Time Now for Manipulations 
And Socialistic Cxperiments! 


A. L. NICKERSON 
Socony-Vacuum Oil Company, New York 


refining, 
marketing 


for finding oil, producing it, 


transporting, storing, and 
This profit of one cent a gallon com- 
pares with about 2.Se a gallon taxes of 
all kinds (including gasoline sales tax) 
imposed by all levels of government 
Compared with manufacturing industry 
is only one year in the 
the 
return on its 
the 


between 


generally, there 


last ten when petroleum industry 
invest 
the oil 


and 


earned a greater 
1948, On 


industry 


ment average, 


earned one two 


percent less a year. There was no year 
when it earned less than 6.3 percent, and 
a simple arithmetic average of its 10- 
year earnings ratio was 10.9 percent a 
Were figures 


terms of 1935-1939 dollars, the rates of 


year these adjusted in 
reduced 
should 


ecarnings 


return would be substantially 


In the face of this record, we 


not be accused of excessive 


Our were and were 


should 


rapid ex 


earnings reasonable 


probably somewhat less than they 
light of the 


had t 


have been im the 


ansion the industry face and the 


magnitude of the financing problems it 
had to solve 
At this association's Cleveland meet 


Robert E. Wilson 


w Standard Oil Company (Indiana) ce 


ne ast spring, Dr 


scribed the competitive struggle in whicl 


his « has been engaged in its 


mipany 


al marketing territory. Our expe 


rience has been similar. For example, 


New 
We are familiar 
this 
and are well equipped to supply it, yet 


doing business in 
1882 


characteristics of 


we have been 


York 


with 


State 
the 


since 


market 


our gasoline marketing position dropped 
34 in 1931 to 22 in 1949 
this is evidence of competition 


from percent 
Surely 
At the 


tion in our original marketing territory, 


same time we were losing posi- 


we were expanding our program into 


new areas and new states, thereby 


bringing competitive pressure to bear 


on the original operators in those areas 


Many Examples of Competition 
Since the war, in the Eastern market 
alone we have noted that two new com- 
the 
Calso, a subsidiary of Standard Oil of 
California, Crown, a marketing 
company. A number of companies have 


petitors have entered market— 


and 
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Guick Mlaming tl all Kadigs/ 


Carry high overloads 
with high efficiency 


STEAM GENERATING 
UNITS 





Two 27,500 pounds per hour units, in- 
stalled at Browa-Forman Distillers Cor- 
wanon, Louisville, Ky. Features large 
wrnace volume in limited space, with 
bogh ratio of radiant heating surface. 


Mr. Carmel Public Utility, Mt. Carmel, 

CLASS illinois, is served by this 60,000 pounds 
per hour unit. Generous steam liberating 

LE surfaces and steam space permit wide 


fluctuations ia load. 


70,000 pounds per bour steam rator 
at Humble Ot} and Refining Company, 

Texas. An efficient, high-<duty 
unk with water cooled furnace, using 
refinery gas fuel. 


Voge builds a complete line of bent tube steam 
generators, designed to burn solid, liquid, or gas- 
cous fuels to meet specific operating conditions. 
Superheaters, air preheaters, economizers, water 
walls, and soot blowers can be readily incorporated. 
Bulletins with general information and showing 
typical installations are available upon request. 


HENRY VOGT MACHINE CO. 


LOUISVILLE 10, KENTUCKY 


BRANCH OFFICES 
NEW YORK, PHILACELPHIA, CLEVELAND 
CHICAGO ST. LOUIS, DALLAS 
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1 tanker terminal facilities. It 
to mention the gaso 
New that has 
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recently, 
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t United 
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ase any phase 


Government's Charges Against 
the Industry 


ent 


e administra 
its executive 
with what aj 
ideological 
launched one attack 
us phases of the 


latest being a suit against 


mpanies. I would 
time on one aspect 
Department's complaint 

defend 


a requirement that each of the 


ants retire completely from the business 
and all 


that 


lesaling and retailing any 


petroleun lucts except 


wholesaling carried on at rehn 
This section 


| ! 


ctive and radical 


been characterized m 
members of the Justice De 
e opening gun in a battle 
lisintegrate the industry 
ublic interest, the suc 
f this phase of the 
have to result in a 
f petroleum prod 
public or in an tm 
¢ or both Let 
brief ar alysis ot 


1 ! rarke ting di 
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s and 
central 


”% their 


and analysis t them 
that flows t 


ifficers 


guidance 
¢ executives, 
formed 
afford 


rue, the newly 


could not 


mpanies 


hese services but some 
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Asks Washington's Help in Meeting 
Military Demand for Aviation Gas; 
Alkylation Plants Seem Bottleneck 


The oil industry con meet U. S. military's 
heavy demonds for aviation “if government 
helps as much as possible and hinders as 
little as possible.” Success, however, is be 
ing seriously threatened by fear of prosecu- 
tion trom the Justice Department. 

Bruce K. Brown, head of the Interior De 
partment’s military Petroleum Advisory 
Board and president of Pan-Am Southern 
Corporation thus outlined the situation be- 
fore the AIME sessions in New Orleans late 
last month. He was particularly critical of 
the department's suit against West Coast 
oil companies. The industry “wants to work 
for Uncle Sam without having to fight him 
for its life at the same time,” he soid. 

Two factors make the aviotion gasoline 
situation critical, Brown declored: 

(1) Increased civilian consumption of in- 
gredients that go into making higher quality 
gasoline, this becouse motor gasoline itself 
is now of higher quality and becouse there 
Gre more cars on the road. 

(2) Advance in aviation technology, cous- 
ing modern planes to require more fuel and 


degree im 


that 


are at least to a certain 


dispensable and to the extent they 


were re-created in the new companies, 


additional employment would be cre 
And yet, 


employes 
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this would not be clear 
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effective, one | 
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improve the 
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Stockholders Would Not Benefit 
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came effective \ 
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acement value ”% their as 
value. If, u 


stock. a 


vere t receive two or more 


as below book 
are tf common 
he resultant companies, it 


is altogether probable that the « 


market 


at least equal the old 
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values t the ew shares woul 


If owners employes are not to be 


by marketing divorcement, who 
would be 


step 


And why is it a retrograde 


In brief, the divorcement of market 


ing is bad because of its effect on the 


industry's customers, the American pub 
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fuel of higher quality. Specifications for 100 
octene aviation gas colls for 85 percent 
alkylete compered with only 35 percent in 
World War Ii specifications. it tokes twice 
as much alkylate per gallon to produce to- 
day's plane fuel as was needed in World 
Wer II; so refiners “are hard put in 1950 
to produce even half as much aviation gos 
as it did in 1945.” 

Brown said all of the refineries’ present 
alkylation plants will have to run at capacity 
“to produce even the relatively small quan- 
tity of aviation gos required for the present 
period.” {If all this demand for aviotion 
gasoline ingredients ore met solely by re- 
tineries having alkylation plonts, these pro 
ducers will hove to lower the quality of 
their motor gasolines considerably while 
other producers would not suffer, he pointed 
out 

Brown vigorously advocated a government 
oil agency manned by oil men “and dedi 
coted to the proposition of supplying the 
militory — not to the accomplishment of 
further socialism by indirection.” 


lic. If the divorcement of marketing is 


but a step in the ultimate drive for com 
industry, it 


plete disintegration of the 


assumes a distinctly dangerous and 


subversive aspect 


Price Up — Efficiency Down 
The effect of 
on the 


marketing divorcement 


industry's customers or the 


American people—the terms are inter 


changeable—would be in all probability 


to increase the prices they would have 


to pay for its products and to decrease 


efficiency of the service. Here are 
reasons 
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3.) In any integrated perat there 


is a certain mobili flexibility of 


personnel, Employes can be vd are 


shifted to areas of greater need and 


greater opportunity. Barriers created by 


divorcement would virtually destroy this 


desirable feature of integration 


4.) As mentioned, divorcement would 
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Anaconda heat exchanger 


tube advice is— 


Tube bundles for high pressure feed 
woter heaters in central station 
power plant Tube material 
ANACONDA Cupro Nickel. Coils fob 
ricated by Carl Bobke, Coppersmitt 
Milwovkee, Wis Feed woter 

bes, steam outside bled 


from plant turbines 





here’s why — 
For years we have conducted laboratory and field Anaconda Condenser and Heat Exchanger Tube 
investigations of condenser and heat exchanger tube Engineers are confidently able to help you select 
materials, structure, applications and performance. tubes that will serve you best. 

The data files, built up during this long period, are Let us undertake a study of your heat exchange 
exhaustive. We have dependable facts and figures on problems at your convenience. There's no obligation, 
tube materials found practical in a wide variety of of course. The American Brass Company, Waterbury 
applications. 20, Connecticut. In Canada: Anaconda American 
Backed by this definite, reliable information, Brass Ltd., New Toronto, Ontario. toe 


For efficient heat transfer ANACON pA 


HEAT EXCHANGER TUBES 
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OF LEADED 


EXTRA “SENSITIVITY” 


GASOLINE 


helps refiners meet requirements of modern engines 


SENSITIVITY expressed in equivalent units 
of COMPRESSION RATIO 
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In the automobiles produced in the early 30's there 
was no particular advantage in using fuels whose 
Research ratings were substantially above their 
Motor ratings. However, designers of automotive 
engines have reduced the temperatures to which the 
fuel-air mixture is subjected in the intake manifold 
and cylinders and have made other changes which 
have increased the value of higher Research ratings 

Today, generally speaking, the higher the Re- 
search octane number of fuels having the same 
Motor Method rating, the better their performance 
on the road. The difference between these two 
methods of rating is often called “jump” and is one 
measure of fuel “‘sensitivity.”’ 





(Since ‘“‘jump”’ is ordinarily expressed as octane 
units, the term “‘sensitivity”’ is used here to describe 
the same property of gasolines, expressed either as 
octane units or as equivalent units of compression 
ratio on an engine of good design 


The effect of tetraethyllead on sensitivity 


In tests of sixty-six regular and premium fuels the 
difference between the Research and Motor octane 
number was greater after the addition of 3.0 cc tetra- 
ethyllead in all except four of the fuels (Chart 1). 
The biggest improvement was 3.4 octane numbers; 
the average was 1.3. 


While sensitivity is usually expressed in octane 


EFFECT OF 3.0 CC TETRAETHYLLEAD PER GALLON ON “SENSITIVITY” OF COMMERCIAL GASOLINES 
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CHART 1 
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number units, a more realistic evaluation is obtained 
when it is expressed as equivalent units of com- 
pression ratio. This is true because of the non-line- 
arity of the octane scale in terms of engine perform- 
ance factors. Octane units get bigger and bigger 
toward the upper end of the scale. 


Chart 2 shows that the additional sensitivity con- 
tributed by tetraethyllead (measured as equivalent 
units of compression ratio) is far greater than might 
be expected from the difference in sensitivity ex- 
pressed in octane number units. Even the four fuels 
which have a negative improvement in sensitivity 
measured by octane units show a positive improve- 
ment expressed as equivalent units of compression 
ratio. In fact, on the average, the sensitivity of 
leaded fuels is more than twice the sensitivity of the 
clear fuels, expressed as equivalent units of com- 
pression ratio. 


The greatest gain attributable to tetraethyllead 
is equivalent to 0.75 compression ratio; the smallest 
is 0.18 ratio; the average is 0.44 ratio. Jn all the gaso- 
lines the sensitivity is greater with tetraethyllead than 
without it. 


Another important finding is shown in Chart 3— 

the higher the concentration of tetraethyllead, the 

greater the improvement in sensitivity ex- 

R pressed in terms of equivalent units of 
compression ratio. 
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DETROIT, MICHIGAN 
1600 West Eight Mile Rood 








An aid to meeting modern engine requirements 
As automobile manufacturers have improved the 
design of engines by taking advantage of the sensi 
tivity of motor fuels, any feasible method for im 
proving fuel sensitivity without lowering the Moto 
Method rating has become of distinct advantage to 
the refiner. In this evolution, tetraethyllead has be 
come increasingly valuable through its contributio 
to fuel sensitivity. 


EFFECT OF TEL CONCENTRATION ON 
“SENSITIVITY” OF COMMERCIAL GASOLINES 
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Over 400 specialists working full time on fuel and engine developments 


ETHYL CORPORATION 


RESEARCH 


LABORATORIES 


SAN BERNARDINO, CALIFORNIA 
2600 Cajon Rood 





porn UPFLO neaters 


J ) ARE USED ALL OVER THE WORLD 


A Born “UPFLO” Heater of the type BORN “UPFLO” HEATER FEATURES: 
shown here was recently installed 

“SACOR™ at Lisbon, Portugal by Born 

Engineering Company whe suporvised — Develop higher efficiencies 
the construction and utilized local 

labor for erection. 


- Have lower construction cost 
3 Have lower operating cost 


a Have negligible mainte- 
nance cost 


Ss Use less ground space 


6 Greater safety 





BORN === tan Ln 


Petroleum Refiner—V ol. 29, No. 10 





pe. chide 


o™ 


PLANT COMPLETED—Opening of Humble Oil 
& Refining Company's new natural gasoline 
plant ot Jourdanton, south of San Antonio (see 
accompanying picture), completed .the com 
pany’s $33 million gas conservation program as 
originally planned at the end of World War Ii. 

Humble now is conserving about 85 percent of 
all the casinghead gas it produces from its oil 
wells, Its conservation program included 32 
projects built since 1945. In all, Humble has 
invested about $42 miliion in facilities to handle 
450 million cubic feet of cosinghead gas daily 

The new Jourdanton plant, a conventional oil - 
absorption type unit, has a total capacity of 
26 million cubic feet of gas daily 





THE next tabulation show- 
ing Refinery and Other Plant 
Construction will appear in 
the issue of January, 1951. 

For NEWS ITEMS relat- 
ing to many of the projects 
listed below, please turn to 
page 154. 


REFINERY and Other PLANT CONSTRUCTION 
Owners, operators and others are asked to help PerroLeum Reriner keep this QUARTERLY list up to date 
by 1) sending in data on projects not listed, 2) furnishing details which may be missing from the current 
tabulation and, 3) reporting from time to time on the progress of these projects. Address Editor, ’'rTRoLeuM 
Rerinerk, Box 2608, Houston 1, Texas 


COMPANY 


EAST 


*Aurora Gasoline Co 
*Californa Refg. Ce 


Detroit, Mich 
Perth Amboy 
N.J 


Platforming | pit 
New Refinery 
Unite 
Ord. Cat. Crk. 
Reformer 
Alkylation 
Crude Units 
Boiler Plants 
3 Gaso. Tring 
Lead Sulfide 
Sweetening Pit 
Reagent Ph 
Tetrafluorethy 
lene Resin Pit 
2 Desalt. Unite 


Calif. Refg. Co Barber, NJ 


E. 1. Dupont de Parkersburg 
Nemours & Co., Inc W. Va 
*Eaec Standard Ou Ce Bayway, NJ 
Freeport Sulpbur ( Westville, NJ 
Kendall Refg. C« Bradford, Pa 
*Louwville RefiningCo. Louisville, Ky 
Mathieson Hydro- Brandenburg 
carbon Chemica Ky 
(x 


ad | 
*Mid-West Refinenes 
le 


Sulfur Recovery 
Platforming | nit 
Cat. Cracker 
Chemical Pt 


Alma, Mict Platforming U nit 


*New York State 
Natural Gas Cory 


Boom Sta Nat 


Lawrenceville 


(jaa De 
bydration Pit 
Houdry Cat. Crk 
Propane- Deresir 


Chicago, Ill 
, a 


Rouse ville ‘ 


Resin-Fraect 
Marcus Hook, LPG Unit 


Buffalo, N.Y Poly Ph 


Buffalo, N.Y Expand. Gas 
Recov. Facilities 

Buffalo, N.Y Houdry 

Kr N.Y Houdry t 

Petr » Antipollut io 
Aew 

Stripping Plt 

Asphalt Refinery 


Lab. Steam Ger 


Res. Lab. Bidg 


‘at. Cracker 


Unite 


October, 1950 


Datly 
Capacity 


4,500 bbls 
$30 milhor 
26,000 bbis 
10,0000 bbb 
5,000 bbis 


50.000 bbls 
300,000 the. hr 


45.000 each 
40) tons 


1,500 bbte 
3.000 bine 


1.500 thie 
200,000 mef 
5,000 bbls 
1,730 bbls 


1, 100 bbeks 


(00 000 mef gar 


15,000 tome 
1,000 the. > 


1,200 bbls 
41,000 mef 


5.0000 binke 


1 Gulf Publishing Company Publication 


Under Constr 


Under Constr 


Under Constr 


Contracted 


Completed 


Planned of 
Under Constr 
Under Constr 
Contracted 
Under Constr 
Under Constr 


Contracted 


Cotapleted 
Deragning 


Completed 
Uader Constr 

onatr 
Under Const 


Under Constr 


Under Constr 


Probable 


Completion 


May, 1951 
ist Qtr. 1951 


Jan., 1051 Houdry 
OP 
Kellogg 


Feb., 1051 


1950 
Late 1960 
July, 1051 
hind 1951 


Houdry, Braun 


Brean 
Kellogg 
Braun 
Braun 
Cat. Conatr 


U.OP 
U.OP 
Badger, Stone 
& Webwter 


Lop 


Blaw-Knos 


Braun 


Gedler 
LOP 


Badger, Stone 
& Webnter 


UOF 


staff 


Becht 


Kerhte 


hoster Wheeler 
ar 


Kellogg 


Merkett 
Dremmet 
U.OLP., Brown 
& Late 
Wigton. Abbott 


I 4&4. Constr 











COMPANY 


*Deep Rock O8 Corp 


The Derby C8 Co 
Dewese (hi Co 
"Dow Chempeal 


Indiana Form Bureau 
Cooperative Aan 
Indiona Farm Bureau 
Indiana Farm Bureau 
*Johnaon Oil Refg. Co 
Midland Co-Op 

holesale Co 


National Co-Op 
Refinery Asan 


Otinhoma Relg Co 

*Pan-Am Southern 
Corp 

Pen-Am. Southern 


*Peteo ( 


Peteo (« 


*The Pure Chi Co 
The Shallow Water 
Refining (« 


Shell (hi 


Shell Oni 
“Sorony -V aeuu 
Onl Co., Ine 
*Sucony-Vacuam 


Sorsony- Vacuum 
Soeony- Vacuum 
*Meandard (hi) ( 
(ihc 
*Mtandard (Mn 


*Standard a 
Standard (Wx 
Standard (# 

Standard (Mu 


*Mtanohnd () 


Harnela 
*Ray | 


Cosheng, Obie 


Pleat Sue 


Wichita, Kane 
Weston, Ohio 
Mudiand, Mich 


Mi. Vernon, Ind 


Mt. Vernon, Ind 
Mt. Vernon, Ind 
Cleveland, Okb 
Me Pherson, 
Kane 
Frederckstown 


Me Phernon 
Kane 


Sens rede, (Maha 
E) Dorado, Ark 


BE) Dorado, Ark 


heeago, | 
Blue late 


Pint Roek 
Met 

Crystal Lake, ! 
Shallow Water 


Auguste, Kane 
Trenton, Moet 


Cleveland, (+ 


Loma, (Moe 


ilbe, 7 
Plorene 
Hlanchard 


teurry ( 


(halmoett 


REFINERY AND OTHER PLANT 


Dasly 
Capacity 


bstsmated 
Cost 


Crd. Topp. Unit 
Labe 
Blending Pit. 
Storage Toke 

Hower PM 
Expan. Coohng 
Towers 
Cat. Crk. Change 2 malhor 
Lube Filterme 254) tothe $15,000 
2nd Hype rsorp- 
tion Unit 
Fluid Cat. Cr 4,000 bbke 
3,500 bile 
300 bbde 
1,800 bbls 
172,000 bbls 


(ae Coneen 
Vacuum Unit 
Viatlorming 
hapanmon 


$4 malhon 


Comp. Sta 4,000 hy 


Poly menzation 722.000 bible $2 millon 
Pid Cat. Crk 
Add tnkge, Ut 

Kefinery 

Plaid Cat. Crk 
Vap. ree. Unit 

Delayed Coke 
Water Coohng 
Tower, Stew m 

Borer 
Coke & Lead 
ing 

Houdry Cat. Crk th 
Houdry, Cat 5 P $400,000 
Crk, LP 
Reeov 


Cat. Cracker 


$40,000) 
9 JO) bbb 


tien 


$2 milhon 


Research Late 
Poly Unit “ 


$100.6 


bbhs 


Cae Extret Pit 100,000 mef gas 
Asph Load Pax 
Houdry to TCH 


Houdry Cony 

we TCA 

Houdry TC 15. 
Houdry to TC’ 15,000 tribe 
wt, Cracker 10000 bibs 


WOO) toto 


5.000 gals 


Solvent Lube 
Ph., Centra’ 
Shop, Lab. & 
Offiee Bic 
Crd. Diet. Pit 
Houdry to TCC 
Clay ( 
Solvent Dewas 


$54 millwor 
$4 milhon 
$7 

$4 milbon 


45,00 
ntact 


Ine. Cap. te 
Caso Pit 
Expand Refinery tobbs 
Demo $4-$5 milbor 
wb fro 


Denaltire 


CONS TRUCTION—Continued 


Matos 
Completed 


Planing 
| oder Constr 
Contracted 


rd Qtr, 1050 


Under Constr 1961 


Under Constr 1951 
Under Constr 1951 
Desugring Jan. 1, 1951 
Planned 


Under Constr Sed Qtr. 1050 


Under Constr 
Under Constr 


Completed 


1950) 
1a50 


Under Constr Oct 
Under Constr trd Qtr 


Planning 


Completed 
Under Constr Nov. 1, 1050 


Contracted End 1950 


Com pleted 
Under Constr 10% 


Panne 
ndet Constr Jan., 1951 


had 1950 


105! 


nder Constr 
oder Constr 


om pleted 


Plan ong 
Under Constr 
Completed 
Completed 
Planning 


Under Constr 
Completed 


Completed 


Under Constr 
Planning 
Under Coustr 


trd Qur., 105 
1962 
Late 1950 


Consder ing Feb, 1961 
U ader Constr End 1951 


Under Cx Summer, 1051 


Early 1052 


Planning 


Probable 
Completion 


Licensor 


Union Or 


Sorony-Vaeuum 


Socony-Vacuum 
Sacony-Vacuum 


Socony -Vaeuum 


t ngrneering 


Staff 
hoster Wheeler 


UOP 
UOP 
Ref. Maint 


Ref. Eng 


Foster Wheeler 


Lummus 


Koet 


Ref. Maint 


Bechte 
Lummus 
Lummus 


Foster Wheeler 


McKee, Hydro 


Res, Ine 


Staff 
Foster Wheeler 


Staff 
UOP 
UOP 
U.OP 
Ref. Maint 


Ref Eng 


Foster Wheeler 


Lummus 


Clarke, Cat 
Constr 


Staff 
Ref. Maint 


Fluor 


Braur 


Fluor 
Braur 
Bechtel 


Lummus, Kei 
logs. Ferguson 


McKee 
Bechtel 
Lummus 
LLummus 


Foster Wheeler 





15 TYPICAL APPLICATIONS for 





FinN-FAN 
AIR-COOLED 


GAS COOLING 


VAPOR CONDENSING 


LIQUID COOLING 


A new 8-page bulletin on 
Fluor-GR Fin-Fan Heat Ex- 
changers is now being prepared. 
Write in and reserve your copy by 
post card or letter. 


FLUOR 





Natural Ges After Cooler 
Manufactured Gas Cooler 
Natural Gas After-Cooler 
Natural Gos Inter-Cooler 


For many years, Fin-Fan Air-Cooled 


equipment. 


13,920,000 
11,165,000 
3, 400,000 
7 890,000 





Reflux Condenser 
Primory Condenser 
Still O.H. Condenser 
Debutanizer Condenser 
Still Reflux Condenser 
Steam Condenser 
Steam Condenser 


18,407,000 
4,652 000 
4,875,000 

11,930,000 

39,110,000 

87,300,000 
2,880,000 





Vegetable Oi! Cooler 
Absorption Oil Cooler 
Qvenching Oil Cooler 
Amine Solution Cooler 
Stabilized Crude Cooler 
Jacket Water 

Jocket Water 





628,000 
14,915,000 
1,665,000 
19,300,000 
125, 100,000 
2,400,000 
28,800,000 











Why Fluor-GR Fin-Fans Lead The Field -: 


The Pin-Fan Air-Cooled Heat Ex- 
changer is unique in ‘its de 

and manufacture. It is the result of the 
engineering skill of two companies, 
each long recognized as leaders in their 
respective fields. It combines Fluor's 
experience in the design, fabrication 
and field erection of air-moving sys- 


tems with Griscom-Russell’s éxperi- 
ence in heat transfer. 


Success is evident in repeat orders. 
Since 1941, hundreds of Fluor-GR Air- 
Cooled Heat Exchangers have been in- 
stalled throughout the world . . . nearly 
50% have been repeat orders! 


Heat Exchangers have proved their worth by 
giving reliable, economical service in many 
and varied applications. The Fluor Corpora- 
tion, Ltd., and Griscom-Russell Company, 
pioneer-partners in the air-cooled heat 
transfer field, offer the following to show the 
large variety of practical applications for 
air-cooled heat transfer equipment and 


examples of relative size and duty of such 


BE SURE WITH FLUOR fi) ENGINEERS * CONSTRUCTORS * MANUFACTURERS 


THE FLUOR CORPORATION, LT D., 25005. Atlantic Bivd., Los Angeles 22, Calif., Offices in principal cities in the United States 
AREAS BY: Head Wrightson Processes Lid., Teesdale House, Baltic Street, London, E.C.1., England 


REPRESENTED IN THE STERLING 


. 1950 1 Gulf Publishing Company Publication 
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New Low-Cost 
Jacketing Cuts 
Maintenance on 


Insulated Lines 


This is how Childers Aluminum 


is quite Hexible, yet stands up under 


eet 


This close-up clearly shows the ribs or ¢ 


a e 
a — 





which add 


strength to Childers Jacketing and also make it form more easily 

nd lines. Aluminum strapping and seals are a quick, inex- 
pensive way to attach the jacketing. They can be used without 
any special tools and take no special training for the installers. 


¢@ Does lasting aluminum cost too much for covering your 

insulated lines? Not when you specify this new type weather- 
proef jacketing. It has been specially developed to cost little 
more than ordinary temporary jacketing materials. 





A: LAST an aluminum jacket has 


engineered” especially to protect 
refineries and chemical 


‘permanent-type” 


s both low imitial cost 


tests and major 


outdoor locations im 


ts, and power 


Manufacturing Co 
up an tnpressive 


their Childers 


ost ts the thin 
thick— which 
sheath { the 
* pictures show) 
facilitate form- 


Jacketing is shipped in easy-to-handle 
severe weathering. 


ing around the line. This aluminum has 
proved thick enough to resist weathering 
and usual abrasion, but costs much less 
than heavier aluminum sheets 

Easy application of this Childers 
Jacketing cuts labor bills drastically. It 
comes from the factory in easy-to-handle 
rolls that are four feet wide and either 
100 feet or 200 feet long. It is light and 
flexible to handle as the men put it on 
the line. No roll forming required as 
with heavy, un-crimped material. It car 
be cut off and attached just the same as 
the old-fashioned tar-paper that was 
sometimes used for jacketing 

You can attach Childers Jac keting 
around your insulated lines by one of 
several easy methods he use of alumi 
num strapping and seals is probably the 
best. Sheet metal screws or Minnesota 
Mining's No. 471 tape can also be used 

The Childers jacketing can be re 
moved nd re-used 

\ moisture barrier is attached to the 
back of the jacketing » give positiy 
protection ‘ ilun nur w eT 


used wit! 
‘ 





COMPANY 


Project 


REFINERY AND OTHER PLANT 


. Roti , 
A % Cost 





Pullerton Oi Co 
Cull Ol Cop 


*J. M. Haber Corp 
Humble O4R 


Humble O&R 
Humtte O&R 
Humble O&R 


*Humble O4R 
Magnoha Pet 


Magnolia Pet Co 


Mathieson Chem. Co 
MeMarrey Refining 


vc’ 


*Monsanto Chemical 
Ce 


North Amerwan (hi 
Consolidated & 
Ungren & Frazier 

*Pan American Re 
finang Corp. 

*Phillips Chemical ‘ 


Phillipe Petroleum (« 
Poatwe Refining Cc 
& Chicago Cory 


*Premier Pet. Cc 
The Pure Oil Co 


*Shamrock Oil & Gas 
Cory 


Shamrock Ob) & Gas 


"sid Ruet 
Refining Co 
Standard (hi ( 
Texas 


rdson 


Mandard exes 
Stanolind OG 
*uns r 
Or 
Super 


wo On ¢ 


ted Gas Pipe Lar 


ROCKY MOUNTAIN 


Frontier Refining (« 
New Meno Asphalt 
and Refining Co 
Am Southern 
Cory 
Pan-Am Southern 


*Per 


Pan-Am. Southern 
Salt Lake Refining (« 
“Salt Lake Refining 
“salt Lake Refining 
Sioux Ol Ce 

Sioux Ov Ce 
"Standard (hi Co 

Dakota 


WEST COAST 


Continental Or Ce 


Hancock Oil Ce 
Stanca!l Asphalt & 
Bitumuls Co. 
Standard Ohl Calif 
*Standard Oil Co. of 

Cahf 
*Sunray Oil Cors 


FOREIGN 
Canada 

*Britwsh Amenear 
Lid 


*Britesh- Amervear 


*Cansdian 
Refineries 
Britusb-Ameneaa 


Excelsior Refs, Led 


ct »ber, 1950 


Snyder, Texas 


Pert Arthur, 
Texas 
Baytown, Texas 
Baytown, Texas 


Baytown, Texas 
Baytown, Texas 
Baytown, Texas 


Baytown, Texas 
Beaumont, Tex 
Beaumont, Tes 
Pasadena, Te tas 
Tyler, Texes 


Texas City, Tex 


Bartlett Fred 
Jones County. 


Borger, Texas 

Phillips, Texas 

Corpus Christ: 
eas 


Ft. Worth, Tex 
Dollarinde, An 
jrews Co., Tex 


MeKee, Texas 


Texas 


Tex 


xan City 


7 mi N 


Seurry Co., Tex 


Snyder 


edar Po 
Texas 
Browns ville 


beyenne, Wye 
NM 


Artesia 


El Dorado, Ark 


El Dorado, Ark 
El Dorado, Ark 
Salt Lake City 
Salt Lake City, 
Utah 
Balt Lake City 
Utah 
Newcastle, Wyo 
Neweastle, Wy« 
Grand Forks. 
N. Dakota 


Veotura, Calif 
Long Beach 
Pont Wells 

W ast 
Rochmond, Cahf 


Richmond, Calf 
Santa Mana 

hf 
Brea Olinda, Cal 


Wash 


Edmonds 


bdmontot 
Alberta 

wee Jaw, 
~ank 


Froomheld, Unt 


bamonton, 
Alberta 

Licydamunster 
Alberta 


Refrig. Nat 
Gaso, Pit 
Fluid Cat. Ork 


of Buty! Bide 
Musel. Facilities 
Researeh Bidg 
Mech. Maint 
Bide 

3 stage Crude 
Thermofor Cat 
Cracker 


Fertiliser Pit 
Fluid Cat. Crack- 
et, Gas-Cone., 
Feed Prep. & 
Cycle hl Crk 
Acrylonitrile 
Mig. Facil 

Pit, Expanmon 
Gaso. Ph., Gas 
Injection Facil 


ites 
Research Bhig 


Carbon Black 
Pit 

Cat. Crecker 

Ref. Petro-chem 
"it 


Platforming Unit 
Nat. Gaso. Pit 


Reornstruet 
Gaso. Ref 
Treater 

Houdry Cat 
Crk 

Refinery 
trons 


Altera 

Gaso, Absorp 
Pit 

Com preasor 
Instlr 

Cheanical Pit 

Gasoline Pit 


Nat. Gaso. Pt 


Dehydration 


2 Coke Cris 
Unit, 
ut 
Fluit Cat. Cré., 
Vapor Unit 
Cat. Crk, Vap 
Recov 
Coking Usut 
Cat. Cracking 
Cat Cracking 
Unit 
Flasher 


Vac 


Thermal Crk 


Rev 
Ph 
Ethylene Giyeol 
Asphalt Refg 


to Caso 


Vae. Tower TCE 
to Houdry 
Vac. Flasher 


Modern. of Ref 


Research Pit 


Asphalt Refining 


Refinery (Offsite 
Faciitees 

Cat. Crk., Coker 
Thermal Crk., 
Cat, Poly 
Uubties 
Refinery 


Refinery 


Ine. Capacity 


40,000 wef 


60,000 bbls $* millon 


$1.5 mill m 


$1 milhon 


45,000 bbbs 
15,000. bibs 


30,000 bbls 


5,000 bis 


$30 milhon 


80,000 tons yr 


30,000 bbis 
5.000 bbis. gaeo 
170,000 bbls 
ethylene glycol 
3.000 the 
ethy lene 
1,500 bbbs 
$6 milhon 


5.000 bbs 
0.000 bbls 


20,000 mef $1.5 milhor 


150 tone 
67,000 mef gae 


50,000 70,000 
mef. gas 
#25,000 mef 


3,500 bbks 
6,000 bis 
300 bbie 


9,000 bbis $2.7 mille 
9,300 bbls 
25,000 bbls 
10,000 bbis 


$10 malhe 


0,500 bbls 


$300,000 
$100,000 


1,200 bbis 
60 bbis 
2.000-2,500 bbke 


23,000 mef 
60,000 tbe 
55,000 bbls 


45,000 bbls 
55,000 bbs 


45,000 tons 
Annually 


10,000 bbls 


20,000 bbs 


5,500 bbis 


3,000 bbie 


A Gulf Publishing Company Publication 


Mates 


—— 
Under Constr 


Under Constr 


Under Constr 
Completed 
Projected 


Completed 
Completed 


Author wed 


Under Constr 
Under Constr 


Planning 


Planning 


Comphrted 
Planning 


Under Constr 


Design, Planaing 


Under Constr 
Under Constr 


Planning 


Under Constr 
Under Constr 
Completed 
Completed 


Under Constr 
Contracted 


Under Constr 


Under Constr 


Completed 
Contracted 


Under Conrtr 
Contracted 
Completed 
Authorised 
Under Constr 
Under Constr 
Completed 


Completed 
Planning 


Completed 


Conmdering 
Under Constr 


Approved 
Engineering 
Contracted 
Completed 
roperted 


ander Constr 


Contracted 


Under Constr 


Planning 
Under Constr 


Under Constr 


Probable 
Completion 


Bagincert 


Liceaser ! 


Fall, 1950 


Sept.. 1951 


Mid., 1951 
1950 


Late 1950 


1950 


Jan. 1851 


4th Qtr., 1951 


July 
Mid 


1951 
1951 


Fet 
Fall 


1951 
las 


Bary 1951 


Oct. 15, 1950 


Pall 
July 


1950) 
1051 


June 30, 1951 


Feb.-May, 1%51 


1061 


April, 1951 


Jan., 1061 
Late 1950 


Late 1950 


May 
May 
May 


1051 
195! 
1951 


July, 1051 


June, 1961 


June 1, 1951 


Fall, 1951 
April, 1962 
Early, 1951 


1950 


Stal 


Knutson 
Bellows 


Voorbces: Walker 
Fet guson 


Foster Wheeler Foster Wheeler 


Lauamus 


Owner 
U.O.P. and Ref 
beng 


Ref. Eng 


Ferguson 


Cat. Constr 
Phuladety his 
Staff 


Houdry 


Maff 
Pioneer 


Hadger 
Fluor 


Staff 


Hadger 
Fluor 


Brown & Root Brown & Root 


Staff 


UOP 
Soeony-Vreeuum 
Hydro Res 


Ref. F 


Sweeo 
Sweeo 
Foster Wheeter 
Foster Wheeler 
Lummus 


Beehtel-Houdry 
Bechtel, Houdry 


Houdry 


Beebte! 


Koch 
Koeb 


Ref Maint 


Badger 


Houdry staff 


Austin, Fieid Walker 


and Fry 
Heettel 


Kar nes 
Pro. hang 
Stone & Webster, Stone & Webster 


Can Kellogg Can. Kellogg 








REFINERY AND OTHER PLANT CONSTRUCTION—Continved 


F strated Probable 
COMPANY Pleat Swe Proyect Cost Status Completion 


License bagimeering Comtracter 








Pucekior Refs. Lad Ld eydmineter Ine Capacity 1 .SOD bibds Demgn 1950) 
*Lmper) Ol, Lad Rogrna, Sar Desalting | nit 16,000 bibs Planned Early 1951 Howe Baker Staff Staff 
° batehe wan 


Imperm! (> Wionsee New Refinery 10,0000 bbke } | ader Constr May, 1961 Canadian Canadian 


Kellogg 
*Impere cal Peimonmton, Alte Dewalt ing it T2000 bbe ' tes EBaerly 195! Maf 


MeColl Fromtense Felmonten, Alta. Crd. Proceming 5,500 bbls ( 1 Contracted 1981 Foster Wheeter Foster Wheeler 
on Co. Lae Cat. Ore 
Panther Ohl and Leamde, Toronte, Crease and 
(tease Ce (tare Compounding 
Shell On ( 4 Montre Plaid Cat. Crk 
Canadian, Lad Queter Vac. Flash Gas 
Reeov., Pot 
Treat 
Nat. Cae 


Propreted 





(entinesd on Page 79 





PUBLISHED BY ALUMINUM COMPANY OF AMERICA 





ALCLAD TUBES...a bargain in corrosion resistance 


If you are troubled by the corrosion effects of sulfur 
compounds, oxygen, or carbon dioxide in cooling waters, 
alclad tubes offer a long-lasting solution. 

Alclad tubes have given long service life in many fresh, 
brackish, and salt waters where high industrial contamina- 
tion exists. Alclad tubes withstand waters having a wide 


pH range. 
Coating Resists Corrosion 


The zinc-aluminum alloy layer galvanically resists cor- 
rosion of the base aluminum alloy structure of the tube— 
acts like a “built-in” anode, Corrosion is confined within 
the integral cladding layer. Even when large areas of the 
alclad coating have been destroyed by electrolysis, the 
rest of the coating still continues to protect the exposed 
alloy core. Alclad tubes have withstood such corrosive 
attack for more than ten years, without failure. 


Alclad Costs Little 


The remarkable thing about alclad tubes are their low 
price. Foot for foot, metal for metal, they cost less than 
any other tubes except bare aluminum. Twenty per cent 
less than ordinary steel. Forty-seven per cent less than 
Admiralty. A sixth as much as stainless steel. 

We'd like to tell you more about the savings possible 
with alclad tubes—amounting to thousands of dollars 
every month in many plants. Write to us. ALUMINUM 
COMPANY OF AMERICA, 1494K Gulf Building, Pittsburgh 
19, Pennsylvania. 


ALCOA OFFERS NEW BOOK This new, 24-poge book 


will answer many of your 
questions about Alcoa tubes. It covers fabrication 
techniques, alloy selection, chemical and petroleum 
applications. It describes tube cleaning, inhibitors, 
cathodic protection. It contains complete informo- 
tion on fluid flow and heat transfer. There ore 
formulas, tables, and specification dato. Write 
for your free copy today. Awminum Company OF 
America, 1494K Gulf Building, Pittsburgh 19, Pa. 





Furfural condensers and 
exchangers 

MEK service 

Propane chilling 


Petroleum 

Condensing of hydrocarbon 
fractions such as naphtha, 
gasoline, and gas oil 

Vapor-recovery condensers Wox sweoters 

Lube-oil coolers 

Noatural-gas compressor after- 
coolers 

TCC overhead condensers 

Recompressor aftercoolers 

Hydrogen-sulfide gas coolers 

MEA-solution coolers and 
exchangers 


Depropanizer overhead 
condensers 

Chemical 

Butanol 

Ethanol 

Ethylene Glycol 

Glycerin 

Hydroabiety! 





THESE APPLICATIONS ARE NATURALS FOR ALCLAD TUBES: 


These listings cannot cover the many hundreds of other chemicals with which aluminum tubes can be used 


Hydrogen Cyanide 

Nitric Acid 
(concentrated) 

Pyridine 

Hydrogen Sulfide 

Benzene 

Benzol 

Dichlorobenzene 

Gasoline 

Gelatin 

Hydrogen Peroxide 

Methy! Ethy! Ketone 

Turpentine 


lsopropanol 

Methanol 

Phenol 

Propylene Glycol 

Acetaldehyde 

Formaldehyde 

Acetic Acid 

Butyric Acid 

Stearic, Palimitic, Oleic Acids 

Recinoleic Acid 

Acetanilide 

4 jo and A 
Hydroxide 
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They all use 
Girdler GIRBOTOL Plants 


to remove acid gases 


7 OU CAN COUNT on Girdler's wide experience in building GIRBOTOL plants to Refinery... Illinois 
keep right on growing. For the GIRBOTOL process is the most economical 
method known for removing acid gases, such as hydrogen sulphide and carbon 
xtures. More and more companies are proving that to their own 


ta from their GIRBOTOL plants 


dioxide from x 
satisfaction wit! perating 
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DISTRICT OFFICES 
ing the manufacture. purification 0 Broodway, New York City 7 
2612 Russ Bidg., Son Froncisco 4 
r utilization of in 311 Tulome Bidg., Tulse 3 
DESIGNERS, ENGINEERS AND CONSTRUCTORS 
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The best tubes possible are needed in a power station condenser to meet the heavy demands made during 
peak production times. Reduced efficiency and breakdowns are costly during troubled times. 


Importance of Selecting Tubes 
for Long Service Vital Factor 


Heavy military and civilian demands 
for condenser and heat exchanger tubes 
and piping are taxing the capacity of 
the mills. 

In the future, an increased arma- 
ment program and shortages of raw 
materials may possibly lead to manda- 
tory rather than the voluntary form of 
allocation. 

Expansion in the power, refining and 
chemical fields as well as in other proc- 
essing industries will also make itself 
felt in reducing the amount of tubing 
available for short-term delivery. Engi- 
neers would therefore do well to take 
the long-term viewpoint when select- 
ing alloys. 

Study Life, Not Profit 

Many engineers have been satisfied 
to go along with certain tube alloys 
knowing that there were better alloys 
on the market but reluctant to increase 
costs. 


With the future indefinite, it would 
be far better to carry on experimental 
work with other alloys to determine 
the alloy best suited to carry them 
through a long period of heavy arma- 
ment, if not war, with a minimum of 
replacement. 

One power concern operating two 
plants has found through study that at 
one station only aluminum brass will 
give anywhere near satisfactory serv- 
ice. At the second plant, this alloy has 
proved its value but Admiralty is still 
used. 

With the knowledge that deliveries 
of aluminum and high-copper alloys 
may be curtailed through priorities and 
dwindling supplies of raw materials, 
this concern ordered aluminum brass 
for both plants as their equipment so 
that tubes may be interchangeable. 


Duplex Should Be Studied 
In many processing fields, Duplex 


| 
| 
; 





Tubing (one metal inside and another 
outside to combat dual corrosion prob- 
lems) has been overlooked due to the 
price differential despite the longer 
service this tubing might give. The heat 
conductivity of Duplex Tubing is often 
higher than the ferrous tubing which it 
replaces. By using Duplex Tubing best 
suited for the individual job, longer life 
can often be obtained. At the same 
time, the increased efficiency of Duplex 
Tubing will enable higher production 
at a time when equipment and facili- 
ties in all fields will be taxed. Duplex 
Tubing Technical Bulletin #1950 is 
available on request. 


Shortages Felt 


During the last war, about the only 
alloy available without a high govern- 
ment priority was Admiralty tubing 
(70% copper, 29% zinc, 1% tin) 

Shortages of nickel affected the sup- 
ply of corrosion-resistant cupro nickel 
tubing, which was also in great demand 
by the government for naval vessels. 
The high copper content of aluminum 
brass and bronze as well as the short- 
age of aluminum curtailed the supply 
of these alloys. 

Admiralty is a good alloy for hun- 
dreds of salt water applications but 
in cases involving high water velocities 
trouble from impingement corrosion 
may occur. 


Laboratory Help Available 


Bridgeport’s corrosion laboratory has 
conducted many years of research into 
the corrosion problem. This informa- 
tion has been greatly augmented by the 
experiences of plant engineers and op- 
erators. For help in selecting alloys for 
heat exchangers and processing equip- 
ment, write to the nearest sales office 
or contact Bridgeport directly. Also 
available is “The Condenser Tube 
Manual” which covers the normal cor- 
rosion problems encountered by op- 
erating engineers as well as various 
types of alloys to meet varying de- 
mands. 


BRIDGEPORT BRASS 
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BRASS COMPANY, 


BRIDGEPORT 2, CONN. 
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WHY maintenance men 
breathe easier... 


— 15 


i v 
| Ma wTEwance 


With Dynalog Recorders and Controllers, mainte- 
nance men are freed from hazards of sticking electrical 
contacts and worn slidewires . . . freed from routine 
lubrication and cleaning of balancing motors, peri- 
odic standardizing and replacement of batteries. No 
wonder maintenance men breathe easier! 

The simplicity of Dynalog design is one reason for 
its unequalled freedom from maintenance. In the en- 
tire balancing mechanism there are only four moving 
parts (none moving faster than the pen). It's free 
from the gears, cables, etc. used in conventional 


bridge-type instruments . . . the result of advanced 
engineering from concept to construction. 
Freedom from maintenance is only one of many im- 
portant advantages of Dynalog Instruments. They 
offer . . . speed that's full scale to new balance in as 
little as one second .. . sensitivity, one ten-thousandth 
of scale ... accuracy, % of 1% of scale. Available for 
measurement and control of temperature (with resis- 
tance bulbs or thermocouples ), humidity, pressure, 
flow, force, pH, conductivity, etc. Get the complete 
story in Bulletin 427-1. Write The Foxboro Company, 
74 Neponset Ave., Foxboro, Mass., U.S.A. 

*Reg. U. S. Pat. Off, 


The heart of Dynalog superiority 





It's a simple variable capacitor! Taking the place of the conventional 
slidewire, this important component gives Dynalog Instruments absolutely 
STEPLESS continuous balancing. It gives you an instrument of extreme 
accuracy and stability, with a sturdiness that withstands the most severe 
industrial conditions. 


FOXBORO DYNALOG 


Reg. U. 8. Pat. On. 


The electronic potentiometer that has NO SLIDEWIRE 
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Storage Tanks for Light Products—Propone, LPG, and Butane, at the Dubach, Le., Plant of 


Southwest Gas Producing Company, Inc 


A System of Process Calculations 


For Light Hydrocarbons 


Part | 


A. J. L. HUTCHINSON 


Fish Engineering Company, H 


ENGINEERS IN OPERATING plants and designers of new units spend 
much of their time in the calculation of process equipment and 
schemes. Setting up a processing system is a lengthy computation 
job. Each equipment item must be evaluated and the over-all results 
of the proposed process confirmed by calculation. Much trial-and-error 
work is necessary. Each process detail or operating alternate can be 
accepted or rejected only after calculations that are often extensive 
and tedious. 

This is the first article of a series devoted to the simplification and 
standardization of calculation methods for light hydrocarbon process- 
ing plants. The author has developed a system which uses printed 
computation forms to expedite this work. An orderly procedure is 
achieved ond any tendency toward waste motion sharply reduced. 

In this and later articles the principles of process design calculations 
will be treated in some detail. The use of these printed calculation 
sheets will be demonstrated by the solution of actual problems in 
piant design and equipment evaluation. While it is certain that such 
organization can not replace process know-how and experience, it is 
equally certain that the intelligent use of these methods can greatly 
expedite the work of even the most experienced process men. 
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‘he kinetic theory gives the basis 
for easy visualization of what takes 
place in gases and the equilibrium con- 
ditions that exist between gas, vapors, 
and liquids. So before going into the 
methods of calculation governing these 
equilibrium conditions, a short review 
of some of the basic assumptions of 
the kinetic theory will be given. 

The considerations of the kinetic 
theory which follow, are brief and are 
not intended in any way to cover all 
the points involved. There are numer- 
ous standard books on kinetic theory 
that cover the subject fully that can 
be used for further clarification and 
extension of the ideas presented here. 

In gases it is assumed that the vol- 
ume is occupied by a large number of 
rapidly-moving particles which have 
perfect elasticity. These particles are 
in random motion. As a result of this 
random motion these particles, or 
molecules, will strike one another and 
the boundary walls of the containing 
vessels, Some of these collisions will 
be normal to the path of the molecules 
and some will be glancing blows. As 
these particles have perfect elasticity 
there is no heat change when they 
strike one another or when they strike 
the walls of the containing veasel, as 
the heat of the collision is reconverted 
to kinetic energy on rebound. This is 
just another way of saying that there 
is no energy loss or velocity loss on 
impact and rebound, 

Another basic assumption of the 
kinetic theory is that the mean velocity 
of the molecules of any given gas is 
solely a function of temperature. As 
the temperature increases the mean 
velocity of the molecules increases and 
conversely if the temperature falls, the 
velocity of the molecules decreases and 
only becomes zero at absolute zero 
temperature. In speaking of the veloc- 
ity of the molecules it is not assumed 
that all the molecules have the same 
velocity; some are traveling at high 
speeds, others at any ingtant of time 
may be stationary. No molecule can 
be stationary for any appreciable 
length of time, as it will be hit by an- 
other molecule, After such a collision 
the total energy of the two molecules 
will be that of the moving molecule. 
In gases at normal temperatures and 
pressures the volume surrounding the 
molecules is exceedingly large with 
respect to the volume of the molecules 
themselves, and for relatively large 
decreases in volume due to pressure 
or temperature the volume surround. 
ing the molecules still remains large 
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with respect to the volume of the mole- 


cules themselves 

Assume some volume as represented 
in Figure 1, Likewise also assume that 
end wall 4 is a movable piston. In the 
total volume represented by Figure | 
the actual volume of the molecules is 
such a small volume with respect to 
the total volume, that the volume of 
the molecules can be neglected. Sup 
pose now that wall 4 is moved to posi 
tion indicated at A’ at a constant tem- 
perature the volume occupied by the 
molecules themselves is still small with 
The pres 
inst any 


respect to the total volume 
sure that any gas exerts « 
restraining wall is due to the bombard 
ment and rebound of molecules against 
that wall. Due to the perfect elasticity 
of the molecules they lose no energy 
on this rebound and, therefore, no heat 
is gained or lost due to this bombard 
ment. From this it can be easily seen 
that the pressure is produced by the 
number of bombardments of the wall 
per unit time 

Referring again to Figure | with 
the gas at some given pressure occupy 
ing the total number 
of bombardments of a unit area of the 
wall is fixed and the pressure will re 


a given temperature 


volume the 


main constant at 
If wall 4 is moved to position shown 
by A’ 


volume to one-half 


which it is assumed reduces the 
it is seen that with 
the same number of molecules crowded 
into this reduced volume, the number 
of bombardments of the walls per unit 
urea per unit time will be doubled 
As the pressure is a direct function 
of the number of bombardments pet 
unit time, this means that the pressure 
he doubled by 
ume of the gas to one-half 


This law 


volume 


will reducing the vol 


correlating 
hirst 


pressure and 
Boyle 


states 


Was idvanced by 


and bears his name, This law 
that at a given temperature the pres 
sure varies inversely with the volume 
Stated in 


becomes 


mathematical form this 


ry 


initial condi 


und V. are the 


where P and V are the 
tions of the eas and 
final conditions 
Another way to increase the pressure 
of a given volume of gas would be to 
increase the mean velocity of the mole 


cules which in turt would increase the 


number and intensity of the impacts 
of the gas molecules against the re- 
straining wall. From what was said 
above with respect to the effect of tem- 
perature on the velocity of the gas 
molecules, it can be readily seen that 
an increase of temperature by increas- 
ing the mean velocity of the molecules 
would increase the frequency and in- 
tensity of these bombardments. 

Our temperature scale is arbitrarily 
selected so that the force of the bom- 
bardments of the gas molecules is 
directly proportional to the absolute 
temperature. As the temperature of 
the gas is decreased the velocity of the 
molecules decreases and finally be- 
comes zero at a temperature of 

160° F. This temperature of 160 
Absolute Zero. Abso- 


Fahrenheit 


} ih known as 
lute temperatures on the 
scale are known as degrees Rankine. 
Degrees Rankine are equal to degrees 
Fahrenheit plus 460, The pressure of 
with the absolute 
first ad- 


gas varies directly 

temperature. This law 

vanced by Charles and bears his name 

Stated in mathematical form where 

volume is constant this law 
PT PI 


was 


becomes 


are the initial condi- 
and T, are final 


where P and r 
tions of the gas and P 
conditions of the gas 

It follows from Boyle's law that this 
can also be stated where pressure is 
constant: 

V,1 
These laws can be combined 


into one equation correlating pressure. 
The combi 


two 


temperature and volume 
nation of these laws gives us the equa 
tion 

PV/1 P,V;/1 
all work 


relationships of gas 


In practically involving 
solely physical 
and liquids, the primary interest is in 
the relative number of molecules in 
each phase and the total number of 
molecules in the system 
Avogadro stated that in a 


volume under the same conditions of 


given 


gases 


and 
number of molecules 


temperature pressure all 
have the same 
This law holds 
pressures and normal temperature 
On the basis of Avogadro's law it 
is seen that the relative density of any 
two gases would be in the ratio of their 


very closely at low 
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molecular weights. The molecular 
weight of any substance either gas, 
liquid or solid is the sum of the 
atomic weights of the elements in their 
proportions as stated in their chemical 
formula 


TABLE 1 


Atomic Weight Molecular Weight 





o 6 
He «= ‘ 
H ! 
N i 


It will be noted Table 1 that the 
atomic weight of some of the gases is 
the same as the molecular weight of 
the gas. and in some, atomic weight 
and molecular weight are different. 
When working with pure gases it must 
be known whether atomic weight and 
molecular weight are equal or whether 
the molecular weights are some multi- 
ple of the atomic weights. This can be 
found in any handbook or chemical 
textbook, In gases encountered in p 
work. 
stated above will 
weights of the individual ele 
The 
weight of carbon is 12 and as 
weight of hy 


molecular weight as 


be the sum of the 


troleum 


atomic 
ments comprising the molecules 
atomic 
given above the atomic 
The above atomic 
round numbers and the 


drogen is | weights 
are stated in 
the round numbers is usually 


cal- 


use of 
accurate enough for engineering 
From the above the molecu- 
methane, the simplest 
hydrocarbon gas formula is 
CH.. would be calculated as follows: 


culations. 
lar weight of 


“ hose 


For the next member of the series. 
ethane, for which the formula is C.H,. 
the molecular weight would be caleu- 


lated as follows 


From Avogadro's law the same 
volume of both these gases under the 
same conditions of temperature and 
pressure would contain the same num 
ber of molecules. Avogadro's law states 
that the same number of molecules of 
all gas under the same conditions of 
temperature and pressure occupy the 
same volume. As the molecular weights 
represent the weight of a definite num- 
that 16 


occupy the 


ber of molecules it follows 


pounds of methane will 
same volume as 30 pounds of ethane 
or 2 pounds of hydrogen or the mo- 


lecular weight of any gas expressed in 





pounds at the same temperature and 
pressure 

The volume corresponding to the 
weight of gas expressed in pounds 
equal to its molecular weight is known 
as the pound molecular volume which 
we will call! the mol. It has been deter- 
mined that this volume is equal to 379 
cubic feet measured at one atmosphere 
of pressure and 60° F. 

Referring to Table 1. 
at one atmosphere of 
60° F. of each of the gases will have 
the weight in pounds equal to the mol 
Air is a mixture of 

with small amounts 


379 cubic feet 


pressure and 


weights given, 


oxygen, nitrogen 


of the noble gases thelium. argon, 
krypton, xenon) together with small 
amounts of hydrogen and carbon di 
oxide. The mean molecular weight of 
1ir is 28.96. The relative weight of any 
gas with respect to air is its mol weight 
divided by 28.96. the mol 
air. This ratio is normally called the 


of the gas with refer- 


weight of 
specific gravity 
ence to alr 
There are two methods in use for 
designating the specific gravity of a 
gas. One is its specific gravity with 
respect to air; the other is its specifi 
rravity with respect to hydrogen. As 
weight of hydrogen is 
gravity with respect 


the molecular 
two, the specifi 
to hydrogen is obviously one-half the 


weight 


mol 
In practically all engineering work 


the specific gravity of a gas is ex- 
pressed as its specific gravity with ref- 
erence to air as |. In engineering work 
1 vas under a pressure of one atmos- 
phere and at a temperature of 60° F. 
is said to be under “standard condi- 
tions 

The “standard atmosphere” is the 
pressure of the atmosphere at sea level 
at a latitude of 45° and is 14.65 psi. 

The “standard temperature” is OF 

or 520 degrees Rankine. 

Starting with the perfect gas law 


PV/T P.V,/T, which can be re 


arranged into the form 
r\ P,\ fe @& 


We have on the 


equation 


right 
P,\ | 

This term we can throw into a con- 
stant by assuming that P,, V,. T, are 
for one mol of gas at standard condi 
tions. At standard conditions P is equal 
to 14.65: V 379 | 520. so that 
P.V, ‘T, will equal 10.7 The evalua- 
tion of P,V,/T, in the units in which 
the problem is to be worked gives us 
the numerical value of the universal 
gas constant R 

This constant R is the same for all 
vases and must not be confused with 
the gas constant often given in engi- 


neering handbooks which is R divided 


bevy 1V% 


side of the 


Product After-Coolers at the Dubach plant 


This R 


the gas is 


by mol weight of the gas 
divided by 
really the constant for one pound of a 


specific gas and, therefore, varies with 


mol weight of 


each gas 

From Avogadro's law, all gases un- 
der the same conditions of temperature 
and pressure contain the same number 
A general equation that 
mols of any 


of molecules 
will fit any 


gas will be 


number of 


P\ NRT 


where N is the number of mols of gas 
under consideration. 

Referring again to Figure | suppose 
that A’ constitutes a dizphragm sepa 
rating the volume into two equal 
phases. Assume that on the left-hand 
side of this diaphragm there is some 
gas under standard conditions—on the 
right-hand side of the diaphragm a 
perfect Assume that this 
diaphragm is ruptured and the gas 
then fills the whole volume, assuming 
that a constant temperature has been 


vacuum. 


maintained, the pressure in this con- 
tainer would be one-half of an atmos 
Assume that the gas, which is 


phere 
{ is again confined 


designated as gas 
on the left-hand side of the diaphragm 
{’. and that on the right-hand side of 
the diaphragm there is a different gas 
B. both under stand- 
conditions rupture the 


these gases 
ard again 
diaphragm permitting the two gases 
to mix thoroughly with one another 
It is obvious that the pressure within 
the system will not have changed at 
a constant temperature, that new the 
two gases occupy in a mixed state the 
total volume that they occupied pre- 
viously segregated. 
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From our first example it was shown 
that gas 4 when expanded to the full 
volume only exerted a pressure of one 
half atmosphere, similarly gas B when 
expanded to the full volume would 
only exert a pressure equal to one 
half an atmosphere. However, the two 
gases together exert one atmosphere of 
pressure, Therefore, in this container 
each gas is acting as far as pressure 
goes as if it alone occupied the total 
volume. The pressure that each one of 
these gases exerts alone is known as 
its partia] pressure, It makes no dif- 
many gases are present, 
each gas will exert a pressure in the 
container equal to the pressure that it 
would exert if it were present alone. 
The sum of all the pressures of all the 
gases is equal to the total pressure in 


ference how 


the container. 

The relative number of 
of each gas in the mixture is called its 
mol fraction and is equal to the num 
ber of molecules of any gas divided 
by the total molecules in 
the system. In the example of gas 4 
and gas B it is readily seen that the 
mo! fraction of each gas when mixed 
is equal to .5 and that the pressure 
exerted by each gas is one-half at- 
mosphere. This gives us a basis for our 
general law which was first proposed 
by Dalton and bears his name. Dal 
ton’s law states that the partial pres 
sure of any gas is directly propor 
tional to its mol fraction multiplied by 
the total pressure on the system, Stated 
in mathematical form: 


molecules 


number of 


P.P mol fraction * total pressure 


This concept of independence of 
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action of each constituent in a mixture 
of gases is fundamental and the basis 
on which all equilibrium calculations 
between liquids and vapors is based, 
when no chemical reaction takes place. 

In the discussion so far we have 
been dealing solely with what are 
known as “perfect gases.” None of the 
known gases follow absolutely the 
laws stated above. Some gases that are 
normally encountered deviate widely 
from these laws, others under normal 
ranges of operation only show slight 
deviations. A perfect gas in reality is a 
hypothetical gas that will accurately 
obey the simple laws stated. 

In the treatment of the perfect gas 
factors been entirely 
the actual volume occu 


molec ules 


laws two have 
ignored: 1) 
pied by the 
and 2) the attractive or gravitational 


forces between the molecules 


themselves 


These attractive forces between th 
molecules and the actual volumes of 
the molecules at low pressures are 


usually insufficient to be considered 
but at 


peratures 


and low tem 


appre 


high pressures 


they hecome quite 
ciable 

There have been a number of equa 
tions proposed to take care of these 
factors and the best known is that pro 
posed by van der Waal 

Van der Waal’s 


as follows 


reasoning was ap 
The effective 


proximately 
can be 


volume through which a gas 
compressed would be the difference 
total and the 
occupied by the molecules 
themselves. He stated then that the 
volume through which the gas could 
hh, b being the 


The 


between the volume 


volume 


be compress d was | 


actual volume of the molecules 


pressure exerted on the vas would be 


the external pressure plus the atira 
tion between the molecules themselves 
He assumed that the attraction between 
would vary 
of the total 


to pres 


the molecules themselves 


inversely as the square 
volume. His correction factor 
sure became therefore a V*, This term 
must be added to the external pressure 
so the total actual pressure on the gas 
would be P +. a/V°. Substituting these 
values in the was equation r\ NRT 


gives us the well known van der Waal 


equation of state 


| \ \ NR 


This equation holds ! sirly well overt 
1 wide range for most gases. The con 
must be determined ex 
gas. This limits 


stants a and / 
perimentally for each 
the use of this equation to gases for 
which the @ and 6 constants are known 

When heat is put into a gas to raise 
the temperature the velocity of the 
molecules is increased, If the gas i+ 


when the temperature 


iree to expand 
is raised the gas will remain at a cor 


stant pressure. If the gas is confined 
in a definite volume, the increase in 
the temperature will increase the pres- 
sure, If what happens under these two 
conditions is considered, it will be seen 
that different amounts of heat are re- 
quired to raise the temperature of a 
given amount of gas under the two 
conditions outlined above. In general 
it can be said that the heat introduced 
into the gas will be utilized to increase 
the velocity of the molecules and also 
to do external work. 

With this in mind we write a genera! 
equation for specific heat as follows: 

specihc heat OE +/Pd\ 


(‘Thie equation t« or unit welght o gas 
ha wupit 


In this equation 4 EF represents the 
amount of energy required to change 
the velocity of the molecules and may 
be defined as the change of internal 
energy of the gas. The {PdV is the 
energy that is absorbed to expand the 
gas from its initial volume to the final 
volume. This equation is the expres- 
sion for specific heat at constant pres 


temperature change.) 


sure 

If the gas is heated at 
volume the }Pd¥V is zero as dV is zero. 
heat at 


constant 
So the equation for specific 
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constant volume reduces to 
Specific Heat = A FE 
\ constant 
It is obvious from these equations 
that the specific heat at constant pres- 
sure is greater than the specific heat 
at constant volume and that the ratio 
of specific heats (N) is 


b+ /Pdy (Pay 


N I rae 


The heat that goes into changing the 
internal energy of the molecules is 
used up in several ways. Part of the 
heat goes directly into changing the 
velocity of the molecules, part of the 
heat goes into rotational energy of the 
molecules, and part of the heat energy 
goes into vibrational energy within the 
molecules themselves. The majority of 
the heat introduced into most gases 
goes into increasing the velocity of the 
molecules. The energy that goes into 
the vibrational energy within the moie- 
cule is the energy that causes cracking 
of our hydrocarbon molecules, If the 
vibratory energy exceeds the strength 
of the valance bond between any two 
atoms of a molecule, this valance bond 
will be broken, decomposing one 
larger molecule into two smaller mole- 
cules. This is the first step in the 
ordinary cracking reactions, This is 
followed normally by polymerization 
of some of the molecules and further 
cracking of others, so that finally we 
end up with both lighter and heavier 
constituents than we originally started 
with 

The attraction 
cules becomes very important in the 
liquid phase. Assuming a closed con- 
tainer such as shown in Figure 2 in 
which there is a liquid and above this 
liquid only molecules of that liquid 
in the vapor phase. 

In the liquid phase there is a high 
concentration of the molecules and, at 
low pressures, in the vapor phase a 
very low concentration of the mole 
cules. Molecules in the liquid phase in 
the body of the liquid are completely 
molecules so 


between the mole- 


surrounded by similar 
that the attractive forces of any given 
molecules within the body of the 
liquid are completely neutralized by 
surrounding mole- 
consider the surface film 
is seen that the mole 
surface film will be 
downwards by the 
mass of this 
film, but very slightly attracted by the 
relatively low density of the molecules 
in the vapor phase above this surface 

This will tend to pack the molecules 
on the surface and form a relatively 
tough skin on the surface of the 
liquid. The packing of the molecules 
to form this tough skin on the surface 


from the 
Now 


immediately it 


forces 


cules 


cules in the 
attracted 
molecules 


strongly 
underneath 


Petroleum Re finer 








Process area of 


is readily demonstrated by floating an 
needle on the surface of a glass 
of water. It noted in nature 
where a number of insects are found 
that will skate over the surface of the 
water. This surface layer supports the 
needle or these insects provided it is 
not punctured or that the needle or the 
feet of these insects are not wet by the 


oily 


; ! 
1s aiso 


water. 

This surface film tends to retard the 
escape of molecules from the surface 
into the vapor phase, Speaking of the 
velocity of molecules previously the 
term “velocity of molecules” has been 
used in such a way that it might be 
assumed that all the molecules would 
have the same velocity. This is not 
true. What is normally meant by 
“velocity of the molecules in a gas” is 
their mean at any instanta- 
neous time, some of the molecules may 
be stationary, others traveling at rela 
tively low velocities, others traveling 
at very high velocities. The average ve- 
locity of the molecules defines the tem 
perature. In the liquid phase, there 
fore, there are some molecules of very 
therefore very high 
molecules of high 


velocity 


high velocities; 
energies. If these 
energy strike the surface layer normal 
to the surface, they will have enough 
energy to break through the surface 
layer and escape into the vapor phase. 
Likewise molecules in the vapor phase 
having sufficient energy can return to 
the liquid phase. What 
reality under these conditions is a dy 
namic, static, equilibrium be 
tween the liquid and vapor phase, in 
that liquid molecules are continually 
the phase and 


molecules 


there is in 


not a 


escaping into vapor 


vapor are continually re- 
turning to the liquid phase 

As there are vapor molecules above 
the liquid due to this escape from the 


liquid there must be a pressure exerted 
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in the space above the liquid in the 
closed container. The pressure exerted 
by these vapor molecules is known as 
the vapor pressure of the liquid. This 
vapor pressure of the liquid in reality 
is a measure of the tendency of the 
liquid to pass into the vapor phase 
As the temperature is increased it is 
quite obvious that there will be more 
molecules tending to escape into the 
vapor phase, as there will be more 
molecules with sufficient energy to 
break through the surface layer. As 
more molecules break through the sur- 
face layer into the vapor phase, there 
are more molecules in the vapor phase 
to produce an attractive force upwards 
on the surface film thereby reducing 
the toughness of this film 

This again permits lower velocity 
molecules to escape. As additional 
heat is put into the liquid, more and 
more molecules will escape into the 
vapor phase. As more molecules are 
packed into the volume the 
liquid the attractive forces at the 
surface are gradually decreasing un- 
til finally a temperature is reached 
at which the molecular density be- 
comes a constant throughout the vessel. 
At this point the dividing line between 
liquid and vapor vanishes, This tem- 
perature is defined as the “critical tem- 
perature” of the liquid. The vapor 
pressure at this temperature is defined 


above 


as the “critical pressure.” 

The unbalanced forces on the sur- 
face of the liquid producing the highly 
packed film are known as the “surface 
tension” of the liquid. The surface ten- 
sion then in reality is the force re 
quired to break this film. 

The surface tension of a liquid gives 
the direct explanation of capillary at- 
traction. It can be readily understood 
that from this surface of highly packed 
molecules there is produced a down- 
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ward force exerted normal to the sur- 
face of the liquid. This downward 
force produces what is known as the 
internal pressure of the liquid. If there 
was some method of destroying the 
full force or part of the force of sur- 
face tension over a part of the surface 
of the liquid, the liquid would rise at 
this point above the level of the sur- 
rounding liquid. 

Consider a situation as indicated in 
Figure 3 in which there is a small 


diameter tube commonly known as a 
capillary tube extending through the 


surface of the liquid, part of the tube 
being above the liquid and part below 
the surface of the liquid, It is observed 
that the liquid will rise in the small 
tube to some point as at A, 

The surface of this liquid is not 
flat, but curved downward from the 
side walls, If the forces exerted by 
surface tension on this smal! area of 
surface are analyzed it will be seen 
that these forces only exert relatively 
small vertical downward force as all 
of these forces are acting normal to 
the surface. As a result a large pro- 
portion of the force of the surface ten- 
sion is exerted at a angle to the bore 
of the tube. Some of the forces of the 
molecules in the surface layer are par- 
tially neutralized by the walls of the 
tube. Therefore, the downward thrust 
of these forces in the small tube is less 
than the downward thrust in the main 
body of the liquid where the surface 
forces are all acting normal to the sur- 
face and are not neutralized by any 
surface wall. If there is less downward 
thrust within the small tube than out- 
side the tube the liquid will rise in 
the tube above the level of the liquid 
in the main container. If the size of 
the bore of the tube is reduced the 
liquid will rise to some point as B, 
and if the diameter of the tube is fur- 
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ther reduced, the liquid will rise to 
heights even in excess of that of baro 
metric column of that liquid 

The term “capillary attraction” then 
is a misnomer as there is no true at 
traction and the rise of the liquid is 
due to the internal 
liquid forcing the liquid up a small 
tube full 
tension is not permitted to exert itself 


pressure of the 


where the force of surface 
vertically 

The above discussion is based on the 
assumption that the side walls of the 
small tube are wet by the liquid. If 
the walls of the small tube are not wet 
by the liquid, the surface of the liquid 
will be depressed within the smaller 
tube. The curved surface of the liquid 
in a tube is called the meniscus 

In a system such as shown in Figure 
+ containing a liquid in equilibrium 
with its vapor and heat is applied to 
the liquid, the heat will be absorbed 
by the liquid as specific heat until the 
liquid starts to boil. If the vapors are 
removed at a constant pressure, a pure 
will boil at 
constant temperature. The heat neces 


component continue to 
sary to change from the liquid phase 
to the vapor phase is known as the 
latent heat of vaporization ee 

The latent heat can be expressed by 
a mathematical expression similar to 
one used for specific heat 
Latent Heatc= A H+ §Pd\ 


In this equation A// is the energy re 
quired to transport a molecule from 
the body of the liquid to the surface 
and break it through that surface layer 
\Pdl represents the amount of energy 
required to decrease the density of the 
fluid from the liquid phase to the vapor 
phase 

Dalton’s law of partial pressures ir 
the vapor phase is complemented by 
a similar law in the liquid phase known 
as Raoult’s law 

In considering vapor pressure above 
the discussion was confined to a pure 
If the liquid in Figure 2 
components, it 


substance 


mixture of two 


is 6a 


SS 


will be seen that the molecules escap- 
ing from the surface of this liquid 
will be composed of molecules of both 
of the constituents in the liquid phase. 
Likewise the probability that the mole- 
cules of one of the constituents have 
escaped from the liquid phase would 
be a function of the relative number 
of those molecules present in the liq- 
uid phase and the activity of tendency 
of the molecules of that constituent to 
pass from the liquid phase to the 
vapor phase. 

This last-named property would be 
the vapor pressure of the constituent 
in the pure state. Raoult expressed 
this function by saying that the partial 
vapor pressure of any constituent from 
the liquid phase is equal to the mol 
fraction of that constituent in the liq- 
uid phase times the vapor pressure of 
that constituent as a pure component 
Expressed mathematically this be- 
comes 

PVP PX 
where PVP is equal to the Partial 
Vapor pressure P 
pure constituent X 
the liquid phase. 

Where there is a mixed gas in equi- 
librium with a liquid the partial pres- 
constituent is the force 
tending to make this constituent re- 
turn to the liquid phase. The partial 
vapor pressure is the tendency of that 
constituent in the liquid phase to pass 
into the vapor phase. For equilibrium 


vapor pressure of 
mol fraction in 


sure of any 


these two must be equal. This means 
that the same number of molecules are 
escaping from the liquid into the vapor 
phase as are condensing from the 
vapor phase into the liquid 

Therefore, for equilibrium between 
liquid and vapor the partial pressure 
of each constituent in the vapor phase 
must be equal to the partial vapor 
pressure of that constituent in the liq- 
uid phase 

The partial pressure as defined pre- 
viously from Dalton’s Law is equal to 


7Y. Where = is equal to total pressure 
on the system and Y is the mol frac- 
tion in the vapor phase, The equation 
for equilibrium then becomes 

zY= PX 

This equation +Y is equal to PX is 
the basis of all equilibrium calcula- 
tions and is the fundamental equation 
used in process work. The equation 
PX is equal to +Y is for ideal vapors 
and ideal liquids. Unfortunately we 
never encounter these ideal conditions 
in practice. However, we do know 
from experimental work what correc- 
tion factor to apply to this equation 
to make it applicable to actual 
problems. 

We may arrange this formula into 
the form 

Y/X P/f K 
where K is our equilibrium constant 

This K then is the ratio between the 
mol fraction in the vapor phase and 
the mol fraction in the liquid phase at 
a given temperature and pressure, and 
as such has no bearing on the relative 
amounts of material in the vapor or 
liquid phase. K is solely a com posi- 
tional constant, There are charts which 
give the value of K for various tem- 
peratures and pressures for most of 
the hydrocarbons and other gases. 
These curves are being extended and 
corrected from time to time. 

One of the most important devia- 
tions from the perfect gas laws that 
has to be dealt with is the compressi- 
bility of the gas, sometimes errone- 
ously referred to as “supercompressi- 
bility.” 

If a plot of the function PV against 
P is made a family of curves such as 
shown in Figure 5 is obtained. If the 
gas were to follow the perfect gas laws 
PV would equal a constant and be 
represented by curve 4. Curve | would 
be for a gas at a relatively high tem- 
perature with critical 
temperature, curve 2 at a lower tem- 
perature, and curve 3 at a still lower 
temperature. Curves 2 and 3 through 
a certain pressure range would show a 
lower volume than that expected from 
our perfect gas laws. While at still 


respect to its 


PV=Constant 

















higher pressure they would show a 
volume greater than that expected from 
the perfect gas laws. If the tempera- 
ture is sufficiently high the volume 
occupied by the gas would always be 
in excess of that calculated from the 
true gas laws. As a matter of interest, 
curve | represents the general form of 
the compressibility of hydrogen at 
ordinary temperatures, At greatly re- 
duced temperatures hydrogen will fol- 
low curves as represented by 2 and 3. 
It has been found that the value of 
PV for all gases varies as a function 
of the critical temperature and critical 
pressure, 

A great many of the physical prop- 
erties of substances can be correlated 
by what is known as “the law of cor- 
responding states.” This law of cor- 
responding states is that at the same 
reduced temperature and reduced pres- 
sure all substances have the same phy- 
sical properties. The reduced tempera- 
ture is the actual absolute temperature 
divided by the absolute critical tem- 
perature. The reduced pressure is equal 
to the total absolute pressure divided 
by the absolute critical pressure. 

Expressed in a mathematical form: 

iy T/T 

P P/P 
where T and P are the absolute tem- 
perature and pressure respectively 
T. and P the absolute critical 
temperatures and pressures, 

The critical temperatures and pres- 
sures of substances are known 
and can be found in any handbook. 

For a gaseous mixture a false or 
pseudo critical temperature and pseudo 
critica] pressure are computed and it 
is found that this pseudo critical tem 
perature and pseudo critical pressure 


are 


most 


defines the properties of that gaseous 
mixture accurately 
engineering work. The pseudo critical 
temperature of a gas mixture is equal 
to the sum of the mol fractions of 
each constituent absolute 
critical temperature of that constituent, 
Likewise the pseudo critical pressure 
of the gas is equal to the sum of the 


enough for most 


times the 


mol fractions of each constituent times 
its absolute critical pressure 

These have been curves drawn cor 
relating pseudo critical temperature 
and PV/RT. This compressibility fac- 
tor is referred to as Z, and applies a 
correction to our perfect gas equation 
PV RT 
iat T ra tual Was rear 


kor ‘ ] 
th re s¢ ! 


110 
ZR 
gas is compressed the tem 


jua 
PV 

When 
perature rises, This raise in tempera 
ture is due to overcoming the internal 
forces of the gas and: kinetic energy 
increase. Due to the attractive 
between the molecules the gas volume 


force 


normally decreases more than the pres- 


sure would indicate by the factor of 
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van der Waal’s equation of A/V?, This 
attractive, apparent pressure, force ex- 
presses itself as heat during the com- 
pression cycle. In most of the present 
day compressors operating in the 
medium pressure range, especially 
those of the high speed type, gas com- 
pression takes place at substantially 
constant entropy as the heat lost to the 
cylinder walls is very small with re- 
spect to the total energy input. In some 
of the very high-pressure cylinders the 
bore is very small and so the cooling 
surface with respect to the total vol- 
ume is large resulting in an appreci- 
able heat lost to the cylinder wall. 
The converse of the above is true as 
a gas is expanded through some type 
of engine in which work is taken out, 
the gas temperature will drop. This 
drop in temperature will be propor- 
tional to the amount of work removed 
from the gas during its expansion. 

If the gas is expanded through a 
nozzle where no external work is done, 
cooling also results. Such an expansion 
through a nozzle takes place with an 
increase of entropy. In this expansion 
a drop in temperature is observed but 
this drop of temperature is not as great 
as we would obtain from taking work 
out of the gas during its change of 
pressure. The amount of work done 
on expanding the gas through a nozzle 
is solely the work to overcome the in- 
ternal forces of the gas and is ex- 
pressed by |{PdV. The small amount 
of energy on direct expansion is used 
up in increasing the velocity of the 
molecules from the velocity of ap- 
proach to the nozzle to the velocity 
leaving the nozzle. If expansion takes 
place directly into air this amounts to 
the energy required to lift the atmos- 
phere corresponding to the amount of 
gas expanded through the nozzle. 

Figure 5 shows that some gases will 
expand more than would be expected 
from the perfect gas laws. Gases that 
follow curves 2 and 3 of this Figure 
> will show a greater drop in tempera- 
ture on expansion through a nozzle 
than that follow curve 1 or 
curve 4. This is because the expansion 
that takes place is greater than would 
be expected from the perfect gas laws. 
As was previously pointed out the 
greater the initial temperature of the 
gas the smaller the deviation from the 
perfect gas laws. Therefore, gas that 
has been previously cooled will show 
a greater temperature drop on free 
expansion through a nozzle than one 
that is initially at a higher tempera- 
ture. This property of the 
made use of in liquefying our so-called 
“fixed gases.” If a gas under high 
pressure is passed through one side of 
a heat exchanger then expanded, and 
the expanded gases returned through 


gases 


gases is 
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Intake Scrubbers, Coolers, Fuel and Cool 
ing Woter Headers at the Big Lake plont 
Bornhart Hydrocarbon Corporation. 


Compressor Utilities — Exhaust Silencers, Air 
of 


the other side of the heat exchanger, 
the cooled expanded gases will absorb 
heat from the high-pressure gas and 
cool it before expansion. This cooled 
high pressure gas upon expansion will 
coo] still further so the process becomes 
progressive until finally a temperature 
is reached at which the high pressure 
gas is liquefied and only part of it is 
reconverted into very cold vapor to re- 
turn through the heat exchanger. The 
remaining portion can be drawn off 
as a liquid, This method is extensively 
used in the production of liquid air 
In the production of liquid air the 
initial pressure is usually of the order 
of 3000 psi. At this pressure the air 
is thoroughly dried and freed of all 
traces of carbon dioxide which, unless 
removed, would solidify in the heat 
exchanger and expansion nozzle, com- 
pletely shutting down the operation of 
the equipment. 

If a gas such as hydrogen in a sim- 
ilar apparatus is used with the initial 
temperature of the gas entering the 
equipment that would normally be ob- 
tained by water cooling, no refrigera- 
tion would be produced upon expan- 
sion. In fact, the hydrogen would ac- 
tually increase in temperature passing 
through the nozzle. If, however, the 
hydrogen were precooled to the tem- 
perature of liquid air prior to expan- 
sion a further cooling will take place 
upon passing through the nozzle and 
finally the temperature would be re- 
duced to the liquefying point of hydro- 
gen. The cooling obtained by direct 
expansion was first measured in ex- 
periments by Joule and Thomson, and 
is known as the Joule-Thomson effect. 


End of Part 1. Part Il will appear in 


an early issue. 
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Two - Stage Distille- 
tion Unit at REPESA 
Refinery, Cartagena, 
Spain. A huge expan- 
sion program hos 
been announced for 


this plont 


lies im the ands of a Spanish govern- 
ment agency, Institute Nacional de In 
dustria, was organized in June, 1949 


ene . > 
Caltex Affiliate in Spain Sa Jocsnby, HOUR; Ge Casenigests pines 


was put into operation charging 5000 
e barrels a day of crude and producing 
To Double Capacity of Plant sane quieting, tinigitin, Dian ant ol 
and fuel oil. Shortly afterward, it was 
decided to expand to 20,000 barrels a 
No U S Government Funds Involved day with anticipated date for completion 
of the new facilites April, 1952. Now the 
technical and engineering departments 
are setting out to draw new plans f 
expanding still further 
date ancl 


decide 
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tirely its own and no U. S. government 


funds are involved 
Among the primary responsibilities 
f Caltex was the supplying of crude oil 


which has come and is now coming 


trom Arabian sources. When the first 
phase of construction was completed, 
plans for expansion were already under 
way and output has 


been running at 
10,000 tons of 


products annually, ac 
ording to W. F. Bramstedt, Caltex 
president 


Besides the refinery itself, construc 
tion included living quarters f 


ers 


or work 
recreational facilities, 


hurches. With each living quarter 
ame electricity, hot and Id 


patio and a vegetable plot 


schools and 


water, a 


g 


Technical Data 
Facilities already planned 
next 18 months include an 


listillation unit 


within the 
atmospherk 
a thermal reformer, a 
atalytic polymer plant and complete 
facilities for the manufacture of aut 
motive and industrial lubricants 2 / 

The lubsicating olf plant, ia the die Classification Tanks, Cortagena Refinery, Spain 
ISS1O1 at at present, would call f 
acity —§ 20000 tons duct assuring be done ‘ ; ise of Gray 
# water white l 
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vers 
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7 Designe 
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Figure 1. Exhaust System Employed in Exhoust 
Bock Pressure Studies. 1) Supercharged CFR 
Engine; 2) Accordion-Type Water Jacket; 3) 
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the exhaust back pressure imposed on 
the reciprocating engine, thus causing 
an increase in the temperature and 
amount of hot residual gas remaining 
in the combustion chamber to mix with 
the incoming fuel-air charge. This, of 
course, affects the anti-knock perform- 
ance of the fuel in the reciprocating 
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Influence of Exhaust Back Pressure 


On Antiknock Performance 
Of Aviation Fuels 


é* 
Hk Rt seems to be little question engine The presence of a turbine in 


today that the gas turbine engine will the exhaust system 
predominate as the aircraft powerplant 

of the future. Present design turbo jet 
have rather high fuel 
and it 


therefore can be expected that the r 


engines, however 


consumptior characteristics 





COMPOUND power plants 
utilizing both reciprocating 
piston engines and exhaust 
gas turbines are expected to 
play a considerable part in 
our aviation fuels field in the 
immediate future. This study 
reports investigations into the 
behavior of typical aviation 
gasolines in such power 
plants. 











ciprocating engine will be relied upon 


for some time to come, to power ex 


economy of the reciprocating engine 


tremely long range aircraft fuel 


moreover, can be significantly im 
proved by the utilization of a feature 
known as “compounding.” Compound 
both 
conventional reciprocating engine and 


Figure 2. Effect of Ex 

heust Bock Pressure on 

Knock-Limited Power 

of Fuel. 28 R (Grade 

106/130 “Referee 
Fuel 


engines deliver power from a 
from one or more gas turbines driver 


by the exhaust from the reciprocating 


q? 


engine part of the compound engine. 

To determine just how large this 
effect would be, a series of experi- 
ments were carried out by the Research 
Division of the Esso Laboratories in 
a supercharged CFR engine, equipped 
to operate at varying exhaust back 
pressure, The results of these studies 
indicate that the rich mixture (peak) 
knock-limited power obtainable from 
the fuels tested is very insensitive to 
exhaust back pressure. On the other 
hand, an increase in exhaust back 
pressure causes a considerable decrease 
in lean mixture (minimum point) 
knock-limited power. This effect 
somewhat less pronounced for the “in- 
sensitive” fuels. 


1s 


Mixture response curves of knock- 
limited power vs. fuel/air ratio were 
obtained of the five fuels 
tested at 7:1 and 8:1 compression ratio 


on each 


however, increases 





240 
OPERATING CONDITIONS F-4 


EXCEPT FOR VARIATION IN 
EXHAUST BACK PRESSURE 





KNOCK-LIMITED POWER (IMEP, LOS /SQ IN) 











| 
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FUEL /AIR RATIO 


o7 





over a range of exhaust back pressure 
from 30 inches to 90 inches mercury 
absolute. Each mixture response curve 
was obtained at a given exhaust back 
pressure which was maintained con- 
stant by means of a throttling valve 
in the exhaust line as illustrated in 
Figure |. 

Standard F-4 (see CRC Hand- 
book), operating conditions were 
employed in these studies, except 
for the variations in exhaust back 
pressure and compression ratio. It is 
appreciated that the lean end of the 


Performance 
No. 


Rich 
FUEL F-4) 





Isooctane Clear 100 
isooctane + 4 cc tel./gal 152 
28R (Grade 100/130 “referee 
tue 130 
33R (Grade 115/145 “referee 
tuel iE 145 
Special Fuel* x 158 


*85 vol. percent Cs alkviate Cs cut, 15 vol. per 


cent isopentane. and 4 oc. tel. per gallon 


Figure 3. Effect of Back Pressure on Knock-Limited Power (IMEP). (Operating conditions F-4 except 
for Compression Ratio and Exhaust Back Pressure.) 
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F-4 curve is subject to variations from 
laboratory to laboratory but all of the 
data reported herein were obtained on 
the same engine and with special pre- 
cautions taken so that on a relative 
basis, the comparison between fuels 
and conditions should be valid, The 
test fuels investigated are listed in 
Table 1. 

The typical effect of exhaust back 
pressure on knock-limited performance 
is exemplified by the data shown in 
Figure 2 on Grade 100/130 fuel 28R. 
An increase in exhaust back pressure 
causes a large decrease in lean mix- 
ture knock-limited power (indicated 
mean effective pressure or IMEP). At 
rich mixtures, the peak knock-limited 
power occurs at progressively higher 
fuel/air ratios as exhaust back pres- 
sure is increased, although the magni- 
tude of the peak IMEP is relatively 
unaffected. Lean and rich knock- 
limited powers at the three exhaust 
back pressures are shown in Table 2 


TABLE 2 


Grade 100138 
Knock-Limited Power 
IMEP 


Exhaust Back Lean 
Pressure, “Hg. Abs. (0.06 F A 


Peak Rich 

124 219 (0.080 F/A) 
103 222 (0.005 F/A 
93 222 O.100 F/A 


The magnitude of the lean mixture 
knock-limited power decrease in the 
case of Grade 100/130 and 115/145 
fuels at 7:1 compression ratio is ap- 
proximately 0.5 per cent per inch Hg. 
exhaust back pressure increase, based 
on data shown in Table 3. 


TABLE 3 


Leen Mixture Knock-Limited Power (IMEP) 
at Minimum Power Fuel/Air Ratio 


7A Li 
Compression Compression 
Ratio 


GRADE 30 "lig | "He “He | 9 “He 


mo) 


These results are taken from Figure 
3, at left. which that under 
lean mixture conditions relatively uni- 
form decreases in knock-limited power 
are obtained over the range of exhaust 
back pressure from 30 inches to 90 
inches mercury absolute. The influence 
of exhaust back pressure is less at 8:1 
than at 7:1 compression ratio, due 
presumably to the lesser amount of 
residual gas present as well as its 
lower temperature at the higher com- 
pression ratio, 

Under rich mixture conditions, the 


shows 


93 
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Figure 4. Effect of Exhoust 

Bock Pressure on Leon Mix- 
eneee ture Antiknock Performance 
usses ot Verious Fuel Quality 
7 levels. (Paired dota from 
i Figure 3.) 
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FUELS OF 100 
LEAN PERFORMANCE 
NUMBER 


peak knock-limited power is not 
greatly affected by exhaust back pres 


sure at either 7:1 or 8:1 compression 


ratio, as shown in Figure 3. " 
effect of exhaust back pressure ai rich 
mixture compared to lean mixture 


attributed to 


The lesser 


conditions can be two 
factors 
(1) l ower temperature sensitivity 
of fuel at rich mixture condi 
trons 
(2) Lower residual gas temperature 
at rich mixture conditions 
Apparently, under rich mixture con 
the heating effect of 
almost exactly counter 
its dilution effect, the lat 


knock-limited 


ditions the resi 
dual gas is 
halanced by 
ter tending to increase 
power 

The test fuels fall into two groups 


fuels 
“rich mixture apprec iation”™ of 30 per 


conventional aviation with a 


formance numbers, and the very in 


sensitive isooctane and isooctane ] 
rich mix 


differ 


or study 


rallon with zero 
rhis 


cho en 


ee, tel per 
wide 
f 


ture appreciation.” 

ence in fuel type was 
to reveal differences in sensitivity of 
fuels to exhaust back pressure, In this 
connection the test results indicate 
that the lean mixture knock-limited 
insensitive” 


affected by 


power outputs of the 


fuels are somewhat less 


exhaust back pressure at 7:1 compres 


sion ratio than those of the conven 
tional aviation fuels 

This is illustrated by Figure 4 
which shows the effect of exhaust back 
pressure on lean mixture knock-limited 
power obtainable in the supercharged 
CFR engine for various fuels, For ex 


ample, these faired data indicate that 


M4 


FUELS OF 115 
LEAN PERFORMANCE 
NUMBER 


a fuel of 115 F-3 lean performance 
number gives a knock-limited power 
of approximately 145 IMEP at an ex- 
haust back pressure of 30 inches mer- 
cury absolute, but at an exhaust back 
pressure of 90 inches mercury abso- 
lute, the knock-limited power drops to 
97 IMEP for a conventional Grade 
115/145 fuel compared to 106 IMEP 
for an “insensitive” (Grade 115,145) 
fuel 

If a compound engine is developed 
around a certain conventional recipro- 
cating aviation engine and factors such 
as intake air temperature, compression 
ratio, ete. are held constant. the lean 
mixture antiknock quality requirement 
will be increased due to the exhaust 
back pressure imposed on the recipro 
cating engine by the exhaust 
bine. In this connection, the Super 
charged CFR engine data indicate that 
if the exhaust back pressure imposed 
ona 7 ] compression ratio engine re 
100/130 fuel is in 
creased atmospheric (30 “He 
ibs.) to 50 “He abs... the lean mixture 
antiknock requirement is 
100 to about 115 performance 
This can be seen from Figure 
indicates a knock-limited 
about 125 IMEP for both 
Grade 100 130 fuel at 30 “He abs. and 
115/145 fuel at 50 “He abs. 

It would of course, be possible to 
counteract the effect of higher exhaust 
hack anti 
knock requirements by proper design 


gas tur 


quiring Grade 


from 


increased 
from 
number 

} which 


power ot 


(rade 


pressure on lean mixture 


rt the compound engine to minimize 


the severity of operating conditions 


from some other standpoint. By way 


of example. it is estimated from the 


results of Supercharged CFR engine 
studies that a decrease in intake air 
temperature of roughly 50° F. would 
counteract the effect on antiknock re- 
quirement of a 10 “Hg abs. increase in 
exhaust back pressure. A second 
method of decreasing engine severity 
is to lower compression ratio. For ex- 
ample, Grade 115/145 fuel 33R has 
approximately the same knock-limited 
power at 7:1 compression ratio and 
90 “Hg abs. exhaust back pressure as 
at 8:1 compression ratio and 30 “Hg 
abs. exhaust back pressure. Thus, if 
compression ratio is decreased by 
roughly 0.2 of a unit for each 10 “Hg 
abs, increase in exhaust back pressure, 
the lean mi <ture antiknock requirement 
of the engine is maintained constant. 
Although some of the improvement in 
fuel economy due to the recovery of 
the exhaust energy would be lost by an 
accompanying decrease in compression 
ratio, this decrease would be mini- 
mized at high back pressures because 
more power is available for recovery 
from the exhaust gas at a lower com- 
pression ratio 


Conclusions 

Increasing exhaust back pressure in 
the Supercharged CFR engine has no 
appreciable effect on the maximum 
rich mixture knock-limited power out 
put of aviation gasoline. However, the 
Fuel/Air ratio at which the maximum 
power output occurs is richer at higher 
back pressures. 

At lean Fuel Air 
ing exhaust back 
appreciable decrease in knock-limited 


rations, increas- 


pressure causes an 
power output. For Grade 100/130 and 
115.145 fuels at 7:1 
ratio. this decrease amounts to roughly 
0.5 per cent per ” of Hg back pres- 
The dec rease in knoe k 


Increasing 


‘ ompression 


sure increase 
limited power obtained by 
exhaust back pressure becomes less as 
compression ratio is increased 

The 
knock-limited power decrease with in 
creasing exhaust back pressure de- 
pends to some extent upon the type 
of fuel under A very 
insensitive fuel isooctane is 
affected less than conventional aviation 


magnitude of lean mixture 


consideration 
such as 


gasoline 
The adverse effect of high exhaust 
back pressure on antiknock perform- 
ance of aviation gasoline in a com- 
pound aircraft engine can be counter- 
acted, for 
compression ratio of 
perature, Thus, the 
antiknock quality 


compound engine is primarily in the 


example by decreasing 
intake air tem- 
actual gasoline 


requirement of a 


hands of the powerplant designer 
sort 


Petroleum R 





Planning Refinery 


Heat Transfer Equipment 


Part ll 
Efficiency and Operating Relations 


= 
HE rate of heat transfer through a 


flat plate or an exchanger tube de- 
pends directly on the temperature dif- 
ference between plate or tube surfaces. 
For cases where the temperatures on 
both sides of the surface remain con- 
stant, the rate of heat transfer is uni- 
form for the entire surface. Also, the 
effectiveness of unit of area is 


equal to that of any other. 


eac h 


For the more general ease of heat 
equipment, the 
of both fluids change as 
surface. Since 
heat transfer rates vary with tempera- 


transfer in rehnery 
temperatures 
they move across the 
ture difference, the effectiveness of any 
given unit of area depends on the tem- 
perature difference across it, The dif- 
ference changes with flow, causing su! 
face effectiveness to change with flow. 
although the amount of 
with 
a limit beyond which further 


Consequently 
heat 
there is 


transferred increases area, 
addition of area may prove uneconom- 


ical The nitial cost of additional 


Figure 1. Battery of Heat Exchangers Located Adjacent to o Refinery Pipe Still. Many of these 
units ore standardized exchangers. Photo courtesy Stonderd Oil Company (New Jersey) 


heating surface, the greater attendance 
and maintenance required, offset any 
gain from increased heat 
transfer. For this reason it is necessary 
to recognize the importance of effi- 
ciency expressions which can readily 


resulting 


be compared, 
Assume two refinery heat exchang 
ers. both suitable for the same heating 
range and fluids. One has an over-all 
coefficient of heat transmission of | 
the other. l 


are capable of heating the same quan 


Since both exchangers 


tity of fluid through the same tempera 


ture range, the exchanger with the 


Figure 2. Chart for evaluating Ln X for use in the operating equotions given in this article The 
heat transfer equipment efficiency is either assumed or made equal to thot of similar equipment 


Publishing Company Pul 


iicatu 


THE FIRST part of this article 
presented the basic relations en- 
countered in preliminary design 
of refinery heat transfer equip- 
ment. From data given there, 
most ordinary sizing problems 
can be solved. Besides these 
basic relations, there are many 
others which aid in determining 
equipment efficiency and prob- 
able operating conditions. Equip- 
ment efficiencies and operating 
conditions are of importance to 
all refiners because annual costs 
are a direct function of day-to- 
day operation 


greater value of over-all coefficient, 

is more efficient than that with the 
lesser value, U,. Therefore, it can be 
said that the over-all coefficient of heat 
transmission, U. is a good basis for 
comparison of the efficiencies of two 
heat exchangers. Of course, the heat- 
ers compared must be of similar con- 
have similar flow 


struction and must 


conditions throughout; otherwise the 
comparison 1s meaningless. 


Use of the 


heat 


over-all coefficient of 


transfer, while satisfactory for 


rough comparisons, does not give any 
numerical estimate of how close the 
approaches the maximum 


eTiciency obtainable. Efficiency equa 


eu hanger 


: 
tions, however, can be used to deter- 


mine the actual numerical value of 
exchanger efficiency 

Extreme be exercised 
when efficiency of a 
given heat exchanger because the maxi- 


mum value obtainable might be less 


care must 


disc ussing the 
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AREA 


Figure 3. Cost curves for determining the optimum orea of heat trons- 
The most economical area is that which produces the 
maximum net annual savings 


fer surtece 


than 100 percent. For this reason the 
efficiency must be based on the actual 
amount of heat available for transfer 
at the given operating conditions 
Table | equa 
tions for four of the five cases of heat 


summarizes efficiency 
transfer discussed in the first part of 
this article 
ily adaptable to actual operating con 


These equations are read 


ditions because they permit determina 
tion of exchanger efficiencies when ex 
ternal heat losses are negligible, when 
they are of sufficient magnitude to be 
considered, or when there is heat gain 
Before illustrating uses for these equa 
tions, operating relations will be 
given 

natural gasoline 


In many refining, 


ind petroe hemica applic ations. the de 
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sired efficiency of a heat exchanger is 
established first and then the area and 
fluid outlet temperatures which will 
be obtained are computed. Such com- 
putations have many applications, For 
instance, after establishing a group of 
efficiency values, the necessary areas 
are computed and plotted against the 
obtainable outlet temperatures. With 
plots such as these on hand for fluids 
commonly used in the plant, the neces- 
sary area for any outlet temperature 
is readily obtained, Then, from a list- 
standard heat exchangers, a 
proper size unit can be chosen and 
piping arranged to serve it, Of course, 
similar calculations will be made by 
manufacturer before guar- 
given. but the 


ing of 


the heater 


antee of the unit is 


Table |. Efficiency Equations 


CASE I 


CASE IT 


Figure 4. Cost curves for determining the optimum velocity in process 
exchangers. The most economical velocity is that which produces the 
minimum annua! toto! cost 


results of the two calculations will 
not, in general, differ markedly. 

Table 2 summarizes operating equa- 
tions for all cases discussed in the first 
part of this article. Note that Cases I, 
II, and V have been generalized so 
that they could be included under the 
paralleled flow heading. Study of the 
table shows that any one of 16 factors 
can be determined by substitution of 
proper values. It should be noted that 
the only equations which might differ 
in results from manufacturers’ values 
are those involving the over-all coeffi- 
cient of heat transfer, U. Hence, the 
value of U must be carefully chosen 
to prevent major discrepancies in re- 
sults. 

By conducting tests on existing heat 
exchanger equipment, petroleum re- 
finers have an excellent chance to ap- 
proximate actual values of U obtain- 
able. As was shown in Part I, U varies 
with scale deposits, nature of the fluids 
heated or cooled, and fluid velocities. 
Many published values of U are based 
on sealing conditions in only certain 
parts of the country. These conditions 
may differ markedly from those at the 
plant site. Therefore, local U values 
are better than others whose accuracy 
is doubtful, provided the local values 
are for the same fluid, a similar 
exchanger, and about the same tem- 
perature range 

Applications 

Typical uses of the efficiency and 
operating equations are as shown 
helow 

Example I: A counter- 
flow exchanger will 90000 
pounds of gas per hour from 850° F 


refinery 


‘ ool 


by heating 60.000 pounds per hour 





of water from 120° F. How much area 
is required for an efficiency of 50 per- 
cent if the specific heat of the gas is 
0.33, that of the water. 1.0, and 
t 10? 
Solution: 
War 90,000) (0.33) 
Wee (60,000) (1.0) 
There tore, the 
Table 2 apply 
Since the outlet temperatures of the 
fluids are known, the mean 
temperature difference cannot be 
Hence, the area relation, 


In X 


0.495 


equations for Case IVa, 


not log 

found 
4 Wee 

Ul re) 


must be used. From Figure 2, In X 
0.40. Then 
4 


(90.000) (0.33) 
10 (0.505) 
Example 2: What are the termi- 

nal temperatures of the gas and water 

when the above heater operates under 
the given conditions and has the re 


0.40) 


2350 square feet 


quired area? 
Solution: Using the equation for 
“ny” 


AU (1 


weca 
2.350010) (1 


90,000 (0.33) 


0.495) 


the equation 


Using equatior 


: re (ts — te) 
120 + 0.495 (850 — 490) 
ts 298° I 

These two problems illustrate the 
typical solution procedure to be fol- 
lowed when using equations from 
Table 2. Where more than one equa- 
tion is available for determining an 
unknown, the simpler one should al- 
ways be used. After a little experience 
with the equations, it will be found 
that the results of any computation can 
be checked by 


not 


one or more 
the 


means of 
equations used for original 
calculation 

The best means for showing 
the addition of area affects annual 
costs of refinery heat transfer equip- 
curves, Figure 3 
value of heat 
operating and fixed 
saving which results 
area is ob- 
investment 


how 


ment is by means of 
correlates surface area, 
saved. costs, 
charges, The net 
from use of any given 
tained by subtraction of 
and operating charges from the value 
of the heat saved. By plotting the 
numerical values of net savings, a con 
vex curve is obtained, A vertical line 
drawn through the highest point of 
this curve to the area axis 
gives the most economical area for the 
particular operating conditions 

One of the primary factors influenc 
area is the 


intersect 


ing the most economical 
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over-all coefficient of heat transmis- 
sion, U. The over-all coefficient is, in 
turn, a function of the fluid velocity 
in the heat exchanger. Fluid velocity 
affects both U and the pumping power 
needed to force the fluid through the 
heat exchanger. High velocities in 
crease the value of U, making each 
unit area of heat transfer surface more 
effective. However, as fluid velocities 
increase, so do pumping costs. There- 
fore. for every refinery heat exchanger 
there is a velocity value Beyond which 
any is offset by higher 
pumping costs 

Figure 4 correlates velocity, power 
costs, investment charges. and total 
annual Study of the curves 
shows that the optimum velocity is ob 
tained when the total annual costs are 
a minimum. Special devices to main- 
tain the economical velocity 
through refinery, natural gasoline, or 
petro-chemical heat exchangers usually 
cannot be justified, Instead, it is com- 
mon practice to size exchanger tubes 
to provide the most economical veloc 


increase in l 


costs. 


most 
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Table 2a. Operating Equations for Heat Trans- 

fer in Engineering Apperatus. PARALLEL 

FLOW. (See Table 2b, next poge for COUNTER 
FLOW.) 


ity for the normal flow rate and allow 
the heater to operate at other velocities 
during periods sub-normal and 
abnormal loads. 

When comparing the most econom- 
ical parallel flow and counter flow 
heat transfer surfaces, care must be 
used to see that the basic limitations 
of each are overlooked. If both 
fluids passing through the heater 
change temperature, the area required 
for parallel flow is always greater 
than that for counter flow, provided 
that equal amounts of heat are trans- 
ferred. It is possible to prove this 
statement mathematically but a proof 
this general dis- 


is unnecessary in 
cussion, 
Manufacturers have standardized 
shell, tube, and head designs to reduce 
fabrication and equipment costs. In 
general, standardized heat exchangers 
are applied wherever possible in re- 
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CASE IK% | bend absorbs expansion and eliminates 
afe!} | ‘ need for a floating head and an inter- 
6, tg-ts nal gasketed joint. Straight tubes are 
= either fitted with a floating tube sheet 
at the return end to absorb expansion 
or the tubes may be bent slightly near 
the middle. When a floating head is 
used it must be carefully selected so 
that it is perfectly suitable 
On - Os There is a total of about a dozen 
m O4/Og : standard designs for heat exchanger 
£ Ln ors heads. Stationary heads with various 
U ( n-G,) arrangements for head and tube sheet 
Hanging permit use of different mate- 
rials for flange and tube sheet, elimi 
nate gasketed joints between channel 
and tube sheet. and are equipped with 
sealing plates. Dished and billet float- 
ing heads permit withdrawal of the 
tube bundle without dismantling the 
floating end and can be obtained with 
seal plates which eliminate the need 
for stay bolts 
It is not the purpose of this article 
to recommend particular heat ex 
changer arrangements for refinery 
natural gasoline, or petro-chemical 
plants. However, it is worthwhile for 
the plant designer to know that many 
arrangements do exist. Frequently 
space can be saved by utilizing a two 
pass exchanger instead of a single pass 
unit Expensive expansion difficulties 
are avoidable by use of “l tube ex 
changers or those equipped with float 
ing heads, The refinery designer who 
is familiar with the many arrangements 
of heat exchangers available usually 
has fewer interference problems than 
the man whose knowledge Is limited 
Typical economy equations and 
problems will be discussed in the suc 
ceeding and final part of this article. 





Table 2b. Operating Equations for Heat Trons ire the most frequently used. The (End of Part I, Part II will appear 

ter in Engineering Apparatus. COUNTER ! 

FLOW. (See Table 20, preceding page, for 
PARRALLEL FLOW 


shape is the simplest because the in an early issue.) 


SYMBOLS 


ac c ‘ 


hnery. natural asoline, and petro 
chemical plants, Specially designed 
heat exchangers are sometimes better 
for a particular job than a standard 
ized unit but the initial cost is greater 
Hence. as in other phases of heat trans 
fer equipment selection, the economics 
f the installation must be studied be 
fore a decision can be made 

In the held of «ta wlardized shells 
ree and two Dp nits are most por 
lar al pres ngl cross-ballled 
shell passes are also used frequent 
Dhese mits are suitable for liqquid 
heat cooling, and condensing duties 
we pass hells with a longitudinal 
baffle are ofter ipplied where 
le sired to reduce the imber o 
wed. Reduction of shell number 
maintenance costs but the greater pres 
sure lows through the exchanger may 
nerease operating costs slightly 


Straight and “l tube arrangements 





‘Te 78th Congress passed Public 
Law 290 on April 5, 1944, expanding 
synthetic fuels research and develop- 
ment in the interests of economic and 
military security. This legislation di- 
rected the Bureau of Mines of the De- 
partment of the Interior to “conduct 
laboratory research and development 
work, and with pilot plants and semi- 
works plants to make careful process 


As the supplier of liquid fuels 
and lubricants for Army uses, 
the Quartermaster Corps has a 
responsible interest in their de- 
velopment as a possible supple- 
mentary or substitute source of 
supply in the event the petro- 
leum swpply is inadequate. Con- 
siderable research and develop- 
ment work has been under way 
in this field, both by govern- 
ment agencies and by industry, 
and the part played by the 
Quartermaster Corps in further- 
ing this development has been 
appreciable 

The status of work at each of 
the government plants is de- 
scribed by the author. 


engineering studies along with struc- 
tural engineering studies in order to 
investment and op- 
erating costs. to determine 
the best demonstration plant designs 
and conditions of operation.” Origi- 
nally established on a five-year basis. 
the program later extended to 
eight years and the total authorized 
expenditure was increased to $60 mil- 
lion. With all laboratories now active 
and construction of the last demon- 
stration plant recently completed, the 
work is entering its most valuable and 
fruitful phase 


ascertain lowest 


necessary 


was 


Operating through a newly created 
Office of Synthetic Liquid Fuels, un- 
der the direction of Dr. W. C, Schroe- 
der, the Bureau of Mines has chan- 
neled its investigations into three 
major fields of synthetic development: 
i.e.. coal hydrogenation, gas synthesis, 
and shale-oil production 

The petroleum industry also has 
been active with gas synthesis process 
developments using natural gas and 
coal as raw materials, and a limited 
amount of study in the field of shale- 
oil production The program of the 
Bureau of Mines is upon co- 
operation with industry, all steps be- 
ing coordinated through an industry 
advisory committee. Thus the Bureau 
and industry are supplementing each 
efforts. Industry's develop- 
ments have included laboratory and 
pilot plant investigations, and in one 


based 


other's 
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Maze of Pipe Manifolding Links Distillation Area, Bockground, with Converters and 
Control House of Bureau of Mines Coal Hydrogenation Demonstration Plant at Lou- 
isiana, Mo. All illustrations used in this article are Bureau of Mines photos 


SYNTHETIC LIQUID FUELS 
Status of Development in the U. S. 


HAROLD A. STILES 
Petroleum Engineer, Fuels and Lubricants Section, Research and 
Development Branch, Office of the Quartermaster General 


instance, the construction of a com- 
mercial-size plant to convert natural 
gas to liquid fuels, Unquestionably, 
the interest of industry in the devel- 
opment of synthetic liquid fuels has 
been stimulated by the work of the 
Bureau of Mines. 


Progress of Development 


The Office of Synthetic Liquid Fuels 
in its investigation early reviewed the 
work done by the Germans, this in 
order to take advantage of their de- 
velopments and avoid duplication. 
This investigation included: 1) a 
study by Bureau personnel of syn- 
thetic plants in Germany and other 
foreign countries, including interviews 
with outstanding foreign scientists; 2) 
sending teams of U. S. scientists to 
inspect the German plants, interview 
scientists, and obtain captured reports 
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and files; 3) a review of these docu- 
ments by industry and Bureau per- 
sonnel, acting under assignment by the 
API in translating and abstracting. 
German scientists brought to this coun- 
try by the office of The Quartermaster 
General also gave assistance. 

The Bureau has established facili- 
ties and organization to carry out the 
work as follow: 1) the Coal-to-Oil 
Demonstration Plants at Louisiana, 
Mo., for coal hydrogenation and 
Fischer-Tropsch synthesis develop- 
ments on a semi-commercial plant 
scale; 2) research and development 
laboratories at Bruceton, Pa., for lab- 
oratory and pilot plant research on 
coal-to-oil processes; 3) synthesis-gas 
laboratories and pilot plants at Mor- 
gantown, W. Va., and Gorgas, Ala., 
for research in synthesis gas produc- 
tion and underground coal gasification 
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Gas Synthesis (Fischer-Tropsch) Internally Cooled 
Pilot Plant, Bureau of Mines Synthetic Liquid Fuels 
Leborotories and Pilot Plants, Bruceton, Po 


work; 4) the oil-shale demonstration 
plant and experimental mines at Rifle, 
Colo., for semi-commercial-scale min 
ing, retorting and refining of shale oil 
the petroleum and oil shale 
v vo 
for research in oil-shale retorting and 


The 
Morgantow n 


and >? 
experiment station at Laramie 
facilities at 


shale-oil refining 


Bruceton and Laramie 
ire mainly for the purpose of supply 
basic information for the demon 
stration plants at Louisiana and Rifle 
Only 


will bye 


ing 


two 


the 


the ce velopment of these 
outlined as they constitute 


Bureau's proving facilities 


Coal-to-Oil Demonstration Pla 
Louisiana Vo During World 
Il, the Army built a $17 
hydrous ammonia plar t here 
end of the ear was shut 
and put on a “star dby ! 
request of the Secretary of the In 
the 


War 


millior an 


which at 
the down 
Asis 


Upon 


terior the plant vas assigned to 
General, as custodiar 


Mines in the 
liquid fuels 


(uarte rmaster 
for by the 


development of syntheti« 


use Bureau of 


These facilities while basically 


meeting the new eeds required sare 
additions whict now 
Prelimi 

retimi 


made 


modiheations and 


have heen nary 
break-in 
products 
tested by the 
is anticipated that 


completed 
runs have eer 
from these run ire being 
Military Services and it 
roducts full 
be available for 
Plant capac 
barrels of liquid 
slightly 


made 


from 
scale operation will 
Military testing ah 
ty is uy) 


rtly 
WH) te 


fuels per day and will vary 


depending upon the products 


and the type of coal used as raw ma 
Products will 
stock 


jet fuel, diesel fuel, and several grades 


terial include aviatior 


gasoline base motor gasoline 


of burner fuel 


The cost of these prod 


100 


ucts from coal will be only slightly 
higher than similar products from pe 
troleum, according to Bureau of 
Mines estimates, and, in some respects, 
will have superior properties to those 
derived from petroleum 

The Fischer-Tropsch or gas synthe 
sis demonstration plant, scheduled for 
1950 completion, also will use coal as 
the material and will have a ca 


pacity of 80 to 100 barrels per day 


raw 
of liquid products. Properties of the 
motor gasoline, high-octane diesel fuel 
and fuel oil produced will be some- 
vhat different from petroleum products 
nd 
dro 


sonably in 


those obtained in coal hy 
The costs should be rea 


line those 


from 
genation 
with from coal 
hydrogenation 

The technical staff of the Office of 
Synthetic I iquid Fuels, in cooperation 
with firms, has 


engineering design 


drawn up engineering designs and 
calculations for commercial-size plants 
for both 


Fischer-Tropsch 


of several capacities coal 


hy drogenation and 
These research and develop 


will he 


processes 


data ivailable to industry 


ment 


Plant, Ri 


shale 


Oil. Shale Demonstration 


tle. Colo 


involves developments in 


Exploitation of oil 
three major 
phases if liquid fuels of satisfactory 
quality are to be produced econom 


ically l 


low-cost mining methods 


retorting procedures, and 3) refin 
ing techniques Development work in 


all three is being vigorously 
cuted at Rifle 
complished by its 

Perhaps the most progress made by 
the mining 
content of the 


70 gallons 


prose 
and much has been ac 
resea;re h 

has been in 
the 
from 30 to 


Bureau 
With 


varving 


the 


phase oil 


shale 


per ton, commercial operation on a 


Oxygen is produced here, above, for use in gosi 

fying coal at the Louisiana, Mo. plont. Air is 

liquefied ot temperatures more than 300° be 

low zero Fohrenheit and the nitrogen is removed, 
leaving high-purity oxygen 


very large scale would be required for 
an appreciable volume of oil. Conse 
quently, the Bureau's mining program 
has been directed toward low-cost 
large-scale mining methods, including 
development of special mining ma 
chinery. Results 
couraging, and the Bureau has demon- 
strated that oil shale can be mined at 


a total cost of less than 60 cents per 


have been very en 


The Bureau is continuing research 
will, no doubt, fur 


ton 
in this held and 
ther reduce these costs 

The Bureau's procedure in the de 
velopment of retorting methods has 
been first to construct a semi-commer 


known 


proven worth to provide 


design and 
shale oil for 


the 


cial-size unit of 


research. while at same 
time seeking a better 
ess through laboratory and small pilot 
plant study. The 
had been developed and used in vears 
past, to and it 


known that it would provide the ne« 


refining 


retorting proc 


unit so constructed 


: limited de gree was 


essary oil and also furnish basic data 


on which to design improvements 


This unit, in operation for some time 
has produced an apprecial le 
f shale for turther 


An attempt to find a continuous proc 


quantity 
oil processing 
ess for retorting the shale at costs com 
petitive with other sources of liquid 
resulted 


fuels has the de velopment 


of a promising unit known as the gas 
Latest estimates indicate a 
than 90 barrel 
of oil for shale retorting. This would 


flow retort 


cost of less cents per 


result in actual production cost of 
$1.50 per barrel for crude shale oil. 
The lack of a 


satistactory rehning 





technique for shale oil has long been 
a stumbling block. Shale oil, as pro- 
duced by known retorting methods, is 
a heavy, low grade product (by petro- 
leum standards) containing large 
quantities of such undesirable mate- 
rials as sulfur, nitrogen, etc. An eco- 
nomical method of removing these 
contaminants and converting the crude 
shale oil to desirable products compar- 
able with similar products from petro- 
leum has long been sought, but as yet 
has not been completely solved. How- 
ever, it has been found that a mild hy- 
drogenation of shale-oil fractions will 
reduce the sulfur and nitrogen, up- 
grade the products, and increase the 
yields. Further, it is possible to com- 
bine thermal refining and hydrogena- 
tion, By cracking to coke and mildly 
hydrogenating the coker distillate, good 
quality gasoline, diesel fuels, and do- 
mestic heating oils may be made. Im- 
proved processes are being sought 
through research 

The Rifle demonstration plant has 
been assisted greatly in its develop- 
ment work by the Experiment Station 
in Laramie, Wyo. This station has 
made the necessary fundamental 
studies in retorting and refining which 
have been the basis for plant design at 
Rifle. A shale-oil refining and treating 
unit of approximately 200 barrels per 

was designed and con- 
Rifle with 


of information developed in the Lara- 


day capacity 
structed at the assistance 


mie laboratories. This unit, in opera- 
tion for several months, has produced 
a variety of products for experimental 
The Military is now testing 


notably, 


purposes, 


several of these products, 


fuel oil, gasoline, and diesel 


to evaluate their special prop- 


heavy 
fuel 
erties 
In its development work on retort- 
ing and refining, the Bureau has been 


assisted by and has coordinated its 
activities with Standard Oil Develop- 
Socony-Vacuum Oil 


ment Company 


Company, and Union Oil Company. 
The latter company, in particular, has 
carried on extensive research, the re- 
sult of which has been development 
methods of retort- 


should. to- 


of very promising 


ing and refining which 
gether with methods being explored 
by the 


methods 


ultimately result in 
to the success of 
industry. The Bureau is 


at its Pittsburgh lab 


Bureau 
necessary 
an oil-shale 
now producing 
oratories a quantity of jet and diesel 
fuels for Military testing, using a re- 
fining procedure developed by Union 
Oil Company. This company also fur 


nished the catalyst for this operation, 


and trained Bureau operators. This is 





a good example of the cooperation 
between the Bureau of Mines and in- 
dustry in synthetics research. 


Progress of Development — 
Industry 

As related, industry has done a 
great deal of research in synthetic 
liquid fuels and has contributed sub- 
stantially to developments. Its inter- 
est, like that of the Bureau of Mines, 
was stimulated by the accomplish- 
ments in Germany, and it has made 


full use of German technique and Ger- 


Top photo—Experimental Shale-Oil Refinery near Rifle, Colo. This Bureau of Mines unit is 
of all the usual thermal operations, including viscosity breaking, recycle and once-through 


man scientists in its work since the end 
of World War II. In general, industry 
has favored developmenis in the gas 
synthesis field rather than coal hydro- 
genation or oil shale as it believes 
that this process offers the most prom- 
ising method of synthetic liquid fuels 
production. 

Perhaps the leaders in gas synthesis 
developments, at the present time, are 
the Texas Company and Hydrocarbon 
Research, Inc. Their development, the 
Hydrocol process, is a modified 


Fischer-Tropsch process for convert: 


capable 
crocking 


reforming, atmospheric distillation, and coking. It includes @ cold-ocid treating 


Lower photo—Ges Flow retort, o Continuous Pilot Plont for Extracting Oil from Shale at the Rifle, 
Cole., plant. Shale moving downward through the square structure beyond the s 


heoted by o transverse flow of hot gases. Oil is recovered in the condensing system 


at right. 
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ing either natural gas or coal to liquid 
fuels. Carthage Hydrocol, Inc.'s 
Brownsville, Texas, this 
and will be this 
year. Natural gas will be the raw ma- 
terial and it will have a capacity to 
produce 6000 barrels of gasoline and 
1100 barrels of other fuels per day 
The government has an indirect inter- 
est in this plant since the Reconstruc- 


plant uses 


process operating 


tion Finance Corporation has advanced 
approximately half the cost 

The Texas Company, Hydrocarbon 
Standard Oil Develop 
W. Kellogg 


and 


Researe h Ine 
ment Company, the M 
Company, Koppers Company, 
others are continuing their laboratory 
and pilot plant research in gas syn 
thesis 

Standard Oi! Development Company, 
in conjunction Pittsburgh 
solidated Coal Company, has carried 
fluidized” 
for converting coal to liquid fuels. It 
8 reported that Kellogg. in 
tion with Cities Service Oil Company, 


with Con 


on research in a process 


conjunc 


has developed its own modification of 
the Fischer Trops h process and has 
indicated that it is prepared to license 
its process for commercial operation 
as is the Texas Koppers 
Company, having the benefits of the 


Company 


developments of its parent company in 
Germany, is under contract to the Bu 
reau of Mines to jointly develop pro 
cedures and construct the gas syn 
thesis plant for the Bureau of Louisi 
ana, Mo. Improvements are continu 
ally being made in the gas synthesis 
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than the several 
hours required in 


process. Using’ natural gas as the raw 
material, the process is reported com- 
petitive petroleum at present 
prices, Using coal, the process is ap- 
proaching competitive status, 

Several companies, as mentioned, 
have interest in oil-shale de- 
velopment, In addition, several others 
have acquired oil shale holdings, but 
have conducted little or no research. 
It is understood that Kellogg has a 
program for research in shale-oil re- 
fining, but has no interest in retorting 
procedure. Standard Oil Development 
Company, at the request of the Bu- 
reau, has conducted large pilot plant 
investigations in processing oil shale 
by the “fluidized” process. This work 
was carried out at Baton Rouge, La.. 
using oil shale prepared and furnished 
by the Bureau 

The Bureau also has conducted both 
laboratory and field-scale experiments 
in underground gasification of coal. 
In field experiments, it has been as- 
sisted by Alabama Power Company. 
Assistance also has been given by an 
industry advisory committee made up 
of representatives of the major coal 
mining and coal processing industries. 
The, object here is to determine the 
feasibility of and procedure for gasi- 
fication of coal in place, in order that 
utilization might be made of thin beds 
of coal not profitable to mine, The re- 
synthesized or 


with 


shown 


sulting gas would be 
used for fuel as such. The experiments, 
promising but inconclusive so far, will 


be continued 


Until recently, many have felt that 
the coal hydrogenation process could 
never compete with gas synthesis in 
the production of synthetic liquid 
fuels. Late cost estimates, however. 
support the Bureau's contention that 
coal hydrogenation and gas synthesis 
are substantially equal on a cost basis. 
Products of the two processes are en- 
tirely different, and the Bureau main- 
tains that the processes should comple- 
ment rather than compete with each 
other. It is significant that a large 
American chemical corporation is said 
to be building a coal hydrogenation 
plant at a reported cost of $8 to 10 
million to produce chemicals as the 
primary products and gasoline and 
oil as by-products. 

Some have said that the Bureau’s 
program is on a scale larger than nec- 
essary to obtain required answers. In 
reply, the Bureau states that the prime 
function of its demonstration plants is 
to apply the results of laboratory re- 
search and development on a scale that 
will translate those results into infor- 
mation useful to any private interests 
planning commercial production. Ac- 
tually, the largest of the Bureau's dem- 
onstration plants has a capacity of 
only 200 to 300 barrels daily, whereas 
the capacity of a minimum-size com- 
mercial operation would range from 
5000 to 10,000 barrels daily. The Syn- 
thetic Liquid Fuels Act (Public Law 
290—78th Congress) stipulates that 
“the plants shall be of minimum size 
which will allow the government to 
furnish industry the necessary cost and 
engineering data . and that the com- 
bined product of all the plans con 
structed will not constitute a 
commercially significant amount of the 
total national commercial sale and dis- 
tribution of petroleum and petroleum 
products.” This restriction has been 
closely observed 

As the Bureau has pointed out, many 
of the laboratory and pilot-plant data 
it develops can be proved to advantage 
in an intermediate-size unit before pri- 
vate industry builds a commercial 
scale plant, for definite 
minimum operable sizes for much syn 
thetic-fuels equipment below which 
little commercially useful information 
could be obtained, Then, too, it has 
been necessary to acquaint equipment 
manufacturers with the problems inci- 


there are 


dent to the special high-pressure and 
temperature equipment required for 
synthetic-fuel plants, and this could be 


done only on sizes approaching those 
The 
Bureau's reasoning to be sound. and 
that the 
eventually will prove of great value in 


being used writer believes the 


information being obtained 


the development of a synthetic liquid 


fuels industry in this country 
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FIGURE 1 


‘Te primary ¢unction of pipes is to 
convey vapors or liquids from one 
point to another, under various tem- 
perature and pressure conditions. Into 
these lines are incorporated various 
mechanical and safety appliances, such 
as control valves. check valves and 
safety valves, which assist in the oper- 
ation and control of the process. Under 
certain conditions of thermal expan- 
sion and restraint of varying degree, 


IT IS NOT an uncommon sight 
around oil refineries and other 
process plants to see nozzles 
deflected, flange connections 
leaking, tight anchors dis- 
torted. or sheared, safety 
valves bent, and pump blocks 
displaced. Under such mis- 
alignment of mechanical and 
control equipment, leakages 
result and the operation of the 
unit is not as smooth or safe 
as desired. 

The expansion of the vari- 
ous lines set up considerable 
forces which must be provided 
for, either by suitable anchor- 
ages, or other resisting struc- 
tures. These structures must 
be designed to withstand the 
forces placed on them and 
also to localize their actions 
between definite points so as 
not to endanger or distort any 
important mechanical equip- 
ment. 


these lines develop forces which can be 
of sufficient magnitude to distort the 
lines, and affect the operation of the 
equipment attached to them. 

In view of the constantly increasing 
trend toward larger units and toward 
larger piping at higher temperatures 
and pressures, it is necessary to treat 
pipe bends as an important structural 
problem. The same thought and fore- 
sight which is applied to the design of 
major structures should also be given 
to the layout of pipe bends. This 
article considers many of the factors 
affecting these problems and illustrates 
the practical design of typical pipe 
bends. 

Actually the design of the pipe bends 
is somewhat more complex than the 
design of the ordinary structure, be- 
cause of the presence of various un- 
certain elements. Thus the pipe in 
addition to carrying internal pressure, 
is also subjected to creep, erosion, cor- 
rosion, vibration, gravity loading, wind, 
and temperature variation, Because of 


October, 1950 











fiasrie 
Cav re@oo 


Forces in Pipe Bends 
From Expansions 


oe 


the complexity of the problem, a ma- 
jority of the various items do not lend 
themselves to suitable mathematical 
analysis. 

A method of analysis is suggested 
herein which can be applied with a 
modicum of effort to any single plane 
pipe bend having two points of an- 
chorage. It may also be applied to a 
bend lying in space and having two 
points of anchorage. The underlying 
principles upon which this analysis is 
based, were first formulated by Pro- 
fessor Cross, and have been summar- 
ized and published in Bulletin No. 215 
by University of Illinois, entitled 
“Column Analogy.” 
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Forces Acting on Pipe Bends 


When a pipe bend lying in a plane 
and restrained at both ends is sub- 
jected to temperature changes, there 
will be developed three unknown forces 
at each end, namely, a horizontal force 
H, a vertical force V, and a moment 
VM. If the pipe bend has an axis of 
symmetry, then all the forces at both 
ends are equal. Whenever dissymmetry 
occurs, the H, and the V are, equal, 
but the moments at both ends are dif 
ferent, in order to preserve statical 
equilibrium. 


A pipe bend which is subjected to 
the conditions of restraint at both ends 
may be considered as a statically inde- 
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terminate structure ot the third de- 
gree. The three unknown forces may be 
determined from the “Principles of 
Virtual Work,” or through the use of 
Castigliano’s Theorem of Least Work.” 
In either case the external work is 
integrated over the entire length of the 
pipe bend, resulting in three equations, 
each of which contain the unknown 
forces, H, V, and V. Simultaneous so 
lution of these three equations leads 
to the evaluation of the unknowns. 

The above method is cumbersome 
and difficult to apply to practical 
problems, The mathematical work be 
comes rather involved, and the chances 
of numerical errors increase with the 
combination of variables entering into 
the problem. Another disadvantage of 
this method is the necessity of solving 
simultaneous equations for the evalua- 
tions of the unknowns, Considerable 
accuracy is essential in order to evalu 
ate the final results correctly. 

In the method outlined herein, an 
analogy is shown to exist between the 
H, and V forces acting on the pipe 
bend, and the unit stress determination 
in a short column or beam subjected 
to bending. By means of this analogy 
pipe bend lying in one plane. 
having 


any 
regardless of its shape, and 


restraint can be more 
readily than by the 


outlined in the first part of this article, 


two points of 


solved methods 
or by the Grapho-Analytical methods 

Some of the this 
that the 


advantages of 


method are analysis of pipe 


bends can be broken down into an 
easily remembered procedure, quickly 
checked, and easily adjusted for changes 
in the shape of the pipe bend, Actually 
in this method no complicated formu- 
las are essential, since in the final 
analysis the self evident and necessary 
factors can be obtained from ele- 
mentary principles of mechanics. For- 
mulas, developed for certain physical 
constants, should be viewed as a means 
to an end, in reducing the arithmetical 
work to a minimum. 


Mathematical Analysis 
Consider a pipe bend such as shown 
in Figure 1, lying in one plane, with 
ends rigidly attached against rotation. 
The pipe bend when subjected to tem- 
perature change, exerts forces on the 
support. At every support then, there 
are three unknown forces acting, H, 
V, and M. To distinguish between the 
moments at {. and F, let the moment 
at A, be My. and Mg, at the other end. 
Let 4x, be the net horizontal expansion 
im the direction of the X-X 
Let Ay, be the net expansion in the di 
t m of the Y-Y axis 
ment of Inertia of the 


axis 


is the n pups 


rigidity constant for urved portions 


12 l 


12h? + 10 


FIGURE 2 
+ 


I Young's Modulus of Elasticity, at 
the temperature of the pipe 

By means of Castigliano’s theorem. 
the total external work in the pipe 
bend can be expressed as follows: 


W (1) 


M, is the bending moment at any 
section, expressed in terms of the un- 
known forces at 4. Obviously the bend- 
ing moment varies from section to sec- 
tion, and in turn must be modified by 
rigidity constant K, when the integra- 
tion is extended around the curved 
portions of the bend. For any point, 
such as z, the bending moment be- 
comes: 

M M, + Vx Hy (2 


) 


Substituting in equation (1), the 


work is then expressed as 


B 


w= 


\ 


ds 
2KEI 
(3) 


(M, + Vx Hy 


By means of Castigliano’s First the- 
orem, the partial differential quotients 
of strain energy, with respect to the 
unknown forces H, and V, will be 
equal! to the deflection in the direction 
of these forces, Also the partial differ- 
ential quotient of strain energy, with 
respect to the unknown moment M.. 
will give the angular change at the 
support A. 

In the problem under consideration, 
it is assumed that, the angle changes 
at the supports are equal to zero. That 
is to say, that the tangent to the elas- 
tic line, at the supports cannot rotate. 
This physical condition of the termi- 
nal, is sometimes called a fixed joint, 
and the structure as “fixed ended.” 
equation (3) par- 
unknown 


Differentiating 
tially with 
forces, and equating the differential 


respect to the 


quotients to the deflections in the di- 


rection of these forces, and to zero for 
the condition of zero angular change. 
the following three general equations 


are obtained 


W 
H 


ax 


H 


Vx tl (6) 


KEI 


Expanding the above equations, and 


carrying through the multiplications 
as indicated, these equations become: 
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4x — { M, yds . 
e KEI 


Hy’ds _ ' Vxyds 
KEI ~ KE! 
xds 
KEI 
Vx'ds 


Ay f Ma 


*Hxyds i ° 
~ KEI j 


“we 
J KEI 
*Vxds 

J KEI 


*Hvd 
J KEI 


It will be noticed that the origin was 
taken at the left end of the pipe bend. 
Now assume that the origin was moved 
from point A to some other point O, 
such that the following integrals will 
become equal to zero: 


xds 


KEI 


vds 


Ser?" J 


These two integrals may be con- 
sidered as statical moments ef ds/KEI. 
In order that they may satisfy the 
above condition the neutral axis must 
pass through the centroid of the sec- 
tion. Hence point O then becomes the 
center of gravity of the whole pipe 
bend, and equations (7), (8), and 
(9), take on a simpler form, In order 
to make these equations perfectly gen- 
eral, it must be understood that the 
integration must be extended, to the 
left, and to the right of point O, in 
order to cover the whole pipe. Sim- 
plifying the above equations, 


* xyds 


Sx 
J KEI 


H » vas 
KEI 
xyads " * x’ds 

" VKEI J KEI 
12 


From the above equations the un- 
values of H, and V, can be 
as follows: multiply equa- 


known 
evaluated 


tion (10) by | a and equation 


xyds 
(11) by | KEI 
and then adding these two equations 
together, the unknown force H can be 


determined. Hence. 


Sx (Ss Rs. 
as J KEI 
“ds > xd *xyds ¢xyds 
Sker) KEI J kerJ KEI 
(13) 


} 


In similar manner | is evaluated 
and is equal to 
ay ¢_»4s 
y) KEI 
*xyds (yds 
KEI~ KEI 
(14) 


aa 


* yds pte | 


J KEr- KEI 


Equations (12) and (14) may also 


195 





*0 0303.54 


o © OQ903 «40 0h 2/i 


uo” 


(2338, + 860°F 





[= /O5.7° 
636 


4 @ G00 Ner © 2.2/%/252 « 0.9" 


foto) 


9220 SRRING + 0.50 


C 


a 


VO7 LEFECTIVE 4 * OW -QAS*O.4 


FIGURE 3 


be developed from consideration of 
unsymmetrical bending of short col 
umns.’ Then through the use of the re- 
lationship between the deflections, and 
angle changes, as will be explained 
later, equations identical in form to 
the above may be obtained. 


The Analogy 


Consider the pipe to have an elastic 
thickness equal to 1/KEL, for curved 
members, and 1/EI for straight seg- 
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ments of the pipe bend, then the fol- 
lowing elastic properties are self evi- 
dent. 


That. Ids dA, and tT dA; 


KEI 
> y'ds 
J KEI 


or moment of inertia about XX axis 


f x"dA ok 


"vd A law, 
}> 


' x"ds 
/ KEI 
or moment of inertia about YY axis, 
through the centroid of pipe bend 
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~xyds 


P xydA = |, 
Ker ~ J 
or product of inertia about XX, and 
: axcs 
Rewriting equations (13), and (14), 
and making further symplifications, 
these equations become, for a pair of 
axes through the centroid: 


les 
l. 
les 

Now Ax is the expansion of the pipe 
bend in the direction parallel to the 
XX axes. But this horizontal expan 
sion can also be expressed as Ax 

» Mds Mads 
J KEI KEI 
preted as the summation of all angle 
changes, due to expansion, or it is 
equal to {@. Therefore Ax == @y, and 
this may be visualized as a rotation or 
a deflection about the XX axis. To 
differentiate the rotation of deflection 
about the XX axis, let this rotation be 
called M,.. In like manner Ay 


M 
de x 6x. which may be viewed as 


KEI 
rotation of deflection about the YY 
moment 


axis. Call this rotation or 

V,,. Therefore equations (15) and 
(16) can be rewritten in the following 
direct substitution is 
M... and for Ay 


y, where | can be inter 


manner, where 
made for Ax 


M,,. Hence, 


I. 
lew 
I. I, 
I. 
If the pipe bend were visualized as 
placed on an elastic foundation, the 
deflections Ax and Ay, acting as mo 
ments about the XX, and YY axes re 
spectively, then there is an exact anal 
ogy between the forces acting on the 
pipe bend, and the flexural bending of 
any unsymmetrical short column 
Whenever there is an AaXis of sym 
metry, the /,, terms become equal to 
zero, and the equations (17) and (18) 
reduce to the simple forms as follows 


H 
lew 
These two simple equations are now 
identical in form to the standard flex 
M1. where / is the 


ural formula, f 
a unit dis 


flexural stress intensity at 
tance above or below the neutral axis 


of the section, Consequently then, the 4 


determination of reactions in a pipe 
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bend, is analagous to the determination 
of unit stress in any short column, 
which is strained by couples in two 
directions, or to the determination of 
unit stresses in beams.' 

The steps necessary for determina- 
tion of reactions in any pipe bend, 
lying in one plane are as follows: 


bend to have a 
KEI, for curved 


straight seg- 


1) Consider the pipe 
thickness equal to ! 
and WVEI tor 
Compute the clastic area, 
center of gravity with respect to 
some fixed point preferably, the left 
The term 1/EI can be fac 
tored out of these calculations, and 
used only once, when the actual 
determination is made 


bends, 
ments 


terminal 


force 


>) { 


mpute the moments of imertias, 


and the product of inertia about the 
fixed point. Then correct to center 
of gravity of the pipe bend 
Determine the net horizontal and 
vertical displacements, and use either 
of the formulas, best suited for this 
type of a bend 


As in a majority of elastic problems, 
considerable work can be saved by 
using tabular form for all calculations. 
Once the centers of gravity are estab- 
lished for the various component parts 
of the pipe bend, the balance of 
problem becomes purely mechanical. 
The signs become automatically ad- 
justed. 

Through the use of the tabular form 
adjustments of the pipe bend to new 
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Figure So—tnertias of Sections through Centroid of Pipe Bends 
See notes presented with Figure 5b, next poge 


dimensions can be made with the 
minimum amount of effort. Variations 
in moment of inertia of the pipe bend, 
and changes in modulus of Elasticity 
due to unequal] heating of some seg- 
ments, do not represent any additional 
work. as they may be entered as cor- 
rections to the values of F, and / used 
throughout the balance of the system. 

The above analogy may be visual- 
ized as a convenient tool of analysis. 
Its usefulness is limited only to 
the determination of reactions in pipe 
bends. In its fullest extent it may be 
used to evaluate the following: fixed 
moments, carry-over factors, determi- 
nation of moments, and reactions when 
the pipe bend is subjected to variable 
restraints, or to vertical loadings lying 
in the plane of the bend and to the 
determination of deflections. It can 
also be easily adapted to the solutions 
of pipe bends having zero restraints 
at the ends. Because of the analogy to 
the simple flexure formulas, it offers 


not 


October, 1950 


a ready and a useful tool in analyzing 
pipe bend problems. 

In order to establish mathematically 
the correct direction of the forces act- 
ing on the ends of the pipe bend, two 
distinct cases should be observed. In 
the first case, it will be assumed that 
the supports to which the pipe bend 
is attached do not yield, This condi- 
tion is one most frequently occurring 
in practice, as for instance in the tur- 
bine expansion lines. Figure 2 will 
assist in illustration of the method. 

With respect to point A, point B 
when released will have two degrees 
of freedom, AX horizontally and to 
the right AY vertically, and down- 
wards, According to the established 
sign convention, all deflections to the 
right and up will be considered posi- 
tive, those to the left, and downwards, 
negative. The direction of forces as 
computed will be shown in Figure 2. 
Since the support B is assumed as un- 
yielding, the correct direction of the 
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forces acting on point B must be oppo- 
site to those computed. Hence alge- 
braically, 
H, = 0— H: 
V,=-0— (—V) +-V, or upwards. 
The direction of forces at point A 
must be such as to preserve statical 
equilibrium, or opposite to those at B. 
The second condition occurs when 
point B is actually displaced with re- 
spect to point 4, The above condition 
would occur in a line connecting two 
points on a hot vessel, the line in this 
instance being cold. Then as before, 
AX, will be to the right, and positive, 
AY, downwards or negative. The forces 
H, and V as determined from analysis, 
will be correct in direction. 


—H, or to the left 


IHustrative Example 


The unusual pipe bend layout shown 
in Figure 3 will be analyzed to bring 
out the application of the method, and 
also the possibility of high stress con- 
centration occurring on a 4 x 6 safety 
valve, Directly below this safety valve 
is an extra heavy, 4 inch series 60 
special cast stee] fitting which con- 
nects to the side of the vessel, 

It seemed reasonable at first that in 
view of the excessive amount of metal 
at point G, and shortness of the fitting 
helow the safety valve, that a fixed 
point could be assumed on the vertical 
center line of the valve. Further studies 
have indicated, that the supposition 
was not much in error 

The pipe in the above example was 
an eight-inch. Schedule 80. with 
Vo-inch wall thickness. The ¢/r’ was 
evaluated at 0.0303, and the rigidity 
factors were computed for the differ- 
ent radii. The various elastic areas 
were computed, centers of gravity de- 
termined for the component parts with 
respect to point A, The next step is 
the evaluation of statical moments of 
elastic areas about two sets of rec- 
tangular axes passing through point A, 
and the determination of center of 
gravity of the whole pipe bend. The 
succeeding steps would be the evalua- 
tion of moments of inertias, and prod- 
ucts of inertias, about point A, and 
then correcting them to the centroid 
of the section. This is accomplished 
through the use of standard formulas 
of elementary mechanics as follows: 


Ay’ 
Ax’ 
Axy 


In the above, the /o terms are the 
required moments of inertias of elas- 
tic areas through the center of gravity 
o of the pipe bend. | I and the 


maa’ wat 
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l.,, are the elastic properties about 
point A. It should be observed that 
term /o,, can become either positive 
or negative, depending of course in 
which quadrant the pipe bend is lo- 
cated, 

The vessel expands vertically pull- 
ing point G up 0.91 inch. Theoretical 
cold spring of one-half inch is per 
mitted, making the net upward deflec- 
tion of the bend equal to 0.91 0.5 

0.41 inch. Next, the horizontal and 
vertical forces are computed, the values 
of H== 7900 pounds, and V 1150 
As point © moves away to the right 
from point 4, the direction of the 
forces as determined are positive, 
thereby establishing their direction at 
point G. If however, the line was hot, 
and point © stationary, the direction 
of forces must be reversed 
computed 


Moments are next by 


taking summation of forces about the 
center of gravity of the bend, of all 
forces acting on point G. The equation 
of equilibrium then becomes: 
Me 1150 x 68.62 — 7900 x 41.43 = 0 
Me 406,000 pound inches Clockwise 


Also at A, the following 
condition is apparent: 


statical 


M, 1150 « 82.5 7900 x 40.8 0 


M, = 227,000 pound inches 


A test for statical equilibrium should 
next be made. This is done by taking 
summation of moments of all forces 
acting of the pipe bend. 

The next step in the analysis would be 
the determination of unit stresses at the 
following critical points: on the pipe, 
at the discharge side of the valve, on 
the bolts and neck at the discharge end 
of the safety valve. bolts and neck on 


Figure Sb—Figures 5a (om previous page) and Sb show inertios of sections through centroid of 


pipe bend. All curves ore orcs of 


1 
circle, all thicknesses 
Kel 
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the inlet side, and on the 4 inch fitting 
to which the valve is attached, The re- 
sults of the above analysis are indi- 
cated in Figure 4. 

It should be observed that the in- 
ternal stresses are so large, due to 
unusual stiffness of the pipe bend, that 
permanent set would take place 
on the inlet side of the valve, or on 
fitting below the valve. Progressive ap- 
plication of these forces would even- 
tually strain the valve completely out 
of line, or possibly rupture the fit- 
ting. During this process of straining, 
the operation of the safety valve would 
have been doubtful. 


Tight Anchors 

The function of the tight anchor 
should be to localize forces and mo- 
ments between two points caused by 
expansion of the pipe bend. Obviously 
the closer the anchor points are to 
each other, the smaller the deflection. 
The problem then is one of determin- 
ing a suitable contour of the pipe line, 
flexible enough to vield readily to 
expansion, and not overstress any com- 
ponent parts of the line. Such a line 
however, must be rigid enough to 
prevent vibrations, if any should be 
set up. 

In order to prevent slipping of the 
line, and angular rotation at the an- 
chor, the tight anchor should be de- 
signed to resist safely, and without 
excessive deflection, all of the forces 
impressed upon it. Otherwise its func- 
tion as a restraining agent is nullified. 
distortions, displacements and slippage 
will occur, and the elastic action of 
the pipe bend is then an indeterminate 
factor. 


Erosion and Corrosion 

From the purely elastic action of 
the pipe bend, erosion and corrosion 
may have a salutary effect on the lines. 
of these tends to 
diminish the thickness of the wall, and 
in so doing decreases the moment of 
This de- 


crease results in gradual reduction of 


The action forces 


inertia of the cross section 


the forces, and perhaps is one of the 
helpful preserving the 
equipment from severe distortion. 

In order to expedite analysis of 
bends, a table of through 
centroid ol pipe bends is included in 


features in 


inertias 


Figure > 
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Figure 2. Punch Card Sorting Machine. (Used to sort or group all cards 


Figure 1. Key Punch. (Used to record alphabetical and numerical doto 
on tabuleting cards in form of punched holes.) 


Multicomponent Vapor-liquid 
Equilibrium Calculations 
Made by Punch-card System 


ry. 

HE need for rapid and accurate so 
lution of equations for vapor-liquid 
equilibrium in multicomponent mix 


tures in the petroleum industry has 
in connection 
with design and distil 
lation columns. condensers, reboilers, 


been evident for years 


operation of 
etc.. in natural gasoline, general re- 
fining and petrochemical plants. The 
need for these equations is also great 
in analysis of oil gas separator opera- 
tions and studies of changes in compo- 
sition of reservoir fluids with pressure 
decline in crude oil production. The 
three main equations involving: boil- 
ing point, (bubble point), dew point, 
and mol fraction vaporized upon flash 


vaporization are 


Ze 
(Ke 1)v 


i fraction of n™ com 
ment in liquid phase 
fraction of n™ con 
ponent in vapor phase 
fraction of n™ com 
monent in hwdrocarbon 


mixtures before vaporiza 


1950 


at the given temperature 


and pressure 


Fraction (mols) of original 


mixture vaporized after 
equilibrium is attaimed 

The calculations are relatively sim- 
ple, merely finding the proper tem- 
perature or pressure such that the sum 
Kx, equals one for 
the boiling and 
the sum of the quotients, y/K, equals 
one for the dew point determination. 
In case of the fraction of the original 
mixture that is vaporized after flash 
vaporization at a given pressure and 
temperature the proper fraction v 
must be such that the sum 

7a 

1+ (K. 1) 
component is equal to unity. It is evi- 
dent that even though the calculations 
in themselves are relatively simple the 
trial and error method of calculation 
makes many of these problems long 
and tedious. 

This paper outlines a rapid and ac- 
curate calculation method utilizing the 
standard IBM electric accounting ma- 
chines. These machines are found in 
the accounting department of most re- 
fining companies. It is not intended 


of the products 


point determination 


selected 


of the fraction - for each 
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of similar classification.) 


J. W. DONNELL and 
KENNETH TURBIN 


Michigan State College 
East Lansing 


THIS ARTICLE outlines a rapid 
and accurate calculation 
method utilizing standard ac- 
counting machines. These 
machines are to be found in 
the accounting departments 
of most refining companies. It 
is thought that engineers util- 
izing these nethods can sup- 
ply a set of simple instructions 
to the regular accounting ma- 
chine operators that will allow 
the handling of plant flash 
calculations by telephone. For 
most problems answers should 
be obtained in five to ten 
minutes. This represents a 
marked saving in time over 
the usual slide rule trial-and- 
error procedure. 

Donnell is professor of 
chemical engineering at 
Michigan State College and 
Turbin is a graduate student 
there in chemical engineering. 


that the engineer, personally, should 
go to the accounting department and 
make these calculations but that a defi- 
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nite set of simple instructions be sup 
plied to the machine operator so that 
the engineer would merely have to tele- 
phone data to the machine operator 
and in the course of five to ten minutes 
have the desired results reported back 
to him. 

The boiling point and dew point 
calculations will first be described. The 
method used in these calculations is 
based on the ease and rapidity with 
which the IBM electric accounting ma 
chine can perform the following op- 


erations 
1) The re 


ot lata n il | ras, ep 


rding large quar 


values for a nu 
ents at various 
pressure 

2) The sorting 
card or grows 
large aman t 


' 
moval of K al 


set ot mponents 
temperature and pressu 


are rted automatically 


at a rate fr ii per 


| punching an 


¢ rapyd | 


ultinl 


ted data ‘ 


These four examples are in reality 


the actual calculations in question but 


these will be outlined in detail later 
in the paper. 

After the initial data (K values) 
have been recorded on the cards the 
operations outlined above will take 
approximately 5 minutes for the boil- 
ing point determination at a given 
pressure for five components, (as an 
example}. 


Preparation of the Permanent 
Data Cards 


These cards should contain all pos- 
sible K values for the components in 
question for various pressures and 
temperatures. Assume that the temper- 
ature range is from 60° F. to 300° F., 
in five-degree increments, (49 temper- 
atures) and the pressures selected are 
14.7, 20, 40, 60. 100, 150, 200, 300, 
100, 500, 1000, 2000, 3000 psia. (13 
pressures ) 

Each card will be for one compon- 
ent, one pressure, five temperatures, 
and the five corresponding K values. 
If 10 components are under considera- 
tion, the number of cards required 
will be 10 x 49/5 x 13= 1300 

The different values are punched on 
the cards in the key punch, (see Figure 
1) an instrument having typewriter 
kevboard. The individual cards do not 
have to be handled as they are fed 
automatically to this 
six to eight man hours should be re 
1 he cards 
are sorted for the permanent files into 
stacks of common and the 
individual stacks have their cards re 
stacked according to components This 


machine, Some 
quired for this operation 
pressures 


sorting is done at a speed of 11 cards 


per second Two man days should be 


more than adequate for preparation of 
the permanent files. 


The Mechanics of the Calculation 
Perhaps the best method of illus- 
trating the mechanics of the calcula- 
tion is to outline the steps involved in 
an actual example. Suppose we have 
a hydrocarbon liquid of the following 

composition (mole % ) : 

C, = 13.7 

IC, = 20.2 

NC, = 28.6 

IC, = 26.4 

NC, 11.1 
and wish to know its boiling point at 

100 psi. pressure. 

Step No. 1—From permanent K 
card file withdraw from the 100 psi. 
section all cards in columns headed 
C,, IC,, NC,, 1C,, NC,. With the key 
punch, punch the mole fraction of each 
component on the ten cards, with- 
drawn, for that component 

The time listed for each step is only 
approximate and is only intended to 
give the reader a general idea of the 
time consumed in calculations. 
(Time for step No. 1, 3 minutes.) 

Step No, 2—Sort the 50 cards ac- 
cording to temperatures, on sorter. See 
Figure 2. (Time for step No. 2, % 
minute. | 

Step Vo. 3—Place cards from step 
No. 2 in calculating punch (see Figure 
3) where the product of the analysis 
and the K are punched on the cards 
(Time for step No. 3. | minute.) 

Step No. 4—Place cards for 
No. 3 in accounting machine (see Fig- 


these 


step 


ure 4) which sums up the products 
and prints the results beside the re- 
Then pick out 


spective temperature 


Figure 5. Reproducing Punch. (Used to prepore duplicate of punched 


Figure 3. Calculating Punch. (Used to add, substract, multity, or divide 
simultaneously or successtully and punch the results on the cord as it 


passes through the machine 


cards at high speed.) 





the temperature whose product is near- 
est unity, and that temperature is the 
boiling point. (Time for step No. 4, 
14 minute.) Total time, 5 minutes. 

If the value of K at five tempera- 
tures is put on each card, there will 
be sufficient space to perform only 
two calculations. The cards that have 
been used twice will be replaced in 
the files by duplicates which are made 
automatically from the originals on 
the reproducing punch. Figure 5. 

If it is desired to use one-degree in- 
crements of temperature instead of 
five degree, five times as many cards 
will be required for the complete file. 
Under these conditions it would be 
advisable to make a preliminary cal- 
culation using increments, 
and then make the final calculation 
using the 50-degree increment that was 
found to be closest to unity. 

A calculation of the dew point of 
a hydrocarbon vapor is carried out 
in exactly the same fashion as the boil- 
ing point calculation except that the 
caleulating punch is set to divide in- 


50-degree 


stead of multiply. 

The determination of the 
point pressure at a given temperature 
requires that the cards be resorted 
into stacks of common temperatures, 
and the individual stacks resorted, as 
before, by components. The calcula- 
tion itself would be the same as previ- 
ously outlined. If both types of calcu- 
lations are to be performed, ie. de- 
termination of boiling point tempera- 
tures and pressures, it would be con- 
venient to have a duplicate set of cards 
run off on the reproducing punch, and 
to have one set filed by constant pres- 
sures and the other by constant tem- 
peratures. 


boiling 


The equation for the calculation of 
the fraction vaporized upon flash vap- 
orization utilizes essentially the same 
fundamental principles of the IBM 
machines as employed in the boiling 
point and dew point calculations ex- 
cept in somewhat different fashion, 
The mechanics of the calculation will 
be illustrated by outlining the steps 
involved in the determination of the 
fraction of the original liquid (using 
the same hydrocarbon liquid used for 
the boiling point and dew point cal- 
culations), that will be vaporized 
when the mixture is subjected to a 
flash equilibrium vaporization at 100 
psi. and 160° F. temperature 

Step Vo. 1—From permanent kK 
card file withdraw from the 100 psi 
cards in columns headed 
and NC.. Machine 


the five cards, 


section all 
oe Mies nese 
sort the 50 cards for 
one for each component, having the 
160° F. (Time for step 
minute. } 


2—With the key punch, 


temperature 
No. 1 
Step Vo 


19450 


Figure 4. Punched Card Tabulating Machine. (Used to read the punched cards and record any 
desired combination of totals at high speed) 


punch the mol fraction of each com- 
ponent (Zn) together with the No. 1 
on its respective card. (Time for step 
No. 2, | minute.) 

Step No, 3—Place the five cards 
from step No. 2 in the reproducing 
punch and prepare 29 duplicate cards 
for each of the five original cards 
(Time for step No. 3, 2 minutes.) 

Step No, 4—From step No, 3 take 
nine cards from each component stack 
and with the key punch, punch one of 

values of v on each 
card .1, .2, .3, .4, .5, .6, .7, .8, .9. (Time 
for step No. 4, 2 minutes.) 

Step Vo. 5 Place cards from step 
No. 4 in a properly wired calculating 
punch and perform the calculation of 

Zn 
1+c(K 1) 


the following 


fraction for the 45 cards, 
v 


(Time for step No. 5, 4 minutes.) 


Step No, 6—Place cards from step 
No. 5 in their five groups of nine each 
in the accounting machine. This ma- 
chine sums up the fractions and prints 
the results beside the respective value 
of v. (Time for step No. 6, 1 minute.) 

Step No. 7—Select from step No. 6 
the 10 per cent increment whose sum 

Zn 
1+ (Ke—1) 
unity and repeat steps No. 4, 5, and 6 
using % per cent (.005 frac 
increments for v within the 10 


of the fraction is nearest 
vy 


except 
tion) 


per cent v increment selected at the 


start of step No. 7. The answer will 
wn 

1 + (ke 1)v 

is nearest unity for tabulator repeating 

step No. 6 


With some of the later type calcula! 


be the value of v whose 
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ing punches it is possible to combine 
step Nos. 5, 6, and 7 (flash vaporiza 
tion calculation) into one operation 
which automatically selects a new 
value of v if the summation does not 
equal unity. This type of machine 
would, of course, materially reduce 
the calculation time. The same ma- 
chine could be applied to the boiling 
point and dew point calculations with 
a considerable calculation 
time, 

It is realized that K is not only a 
function of pressure temperature and 
component but in some cases may be 
materially affected by the vapor and 
liquid composition of the mixture. In 
the latter case a little ingenuity and 
the use of more K cards will enable 
these calculations to be carried out 
with little additional time. 
should like to 
point out that not only as much as 
75 per cent of the time normally con 
sumed in the foregoing calculations 
can be saved by the use of IBM ma- 
chines but the remaining 25 per cent 
of the work can be carried out by IBM 
machine operators without the danger 
of errors. 

Work is also being carried out for 
the development of an accounting pro- 
cedure by which the machines can be 
used to calculate the number of trays 
in a fractionating tower. 

F. B. Martin, supervisor of IBM ma- 
chines at Michigan State College has 
been very helpful in the preparation 
of this article, having set the machines 
to carry out the calculations and acted 
as adviser throughout. 


saving in 


In conclusion we 











vessel plates; 2) application of remov- 
able insulation over weld inspection 
lanes: and 3) installation of sheet 
metal jacketing. The insulating mate- 
rial used is 85 per cent magnesia, 
applied alone, or in combination with 
diatomaceous silica. 





Insulation of Vessel Plates 
‘ Each plate of a vessel is individu- 
ia ally insulated. Before the insulation is 
applied, border strips made of 14-inch 
thick metal plate, about 2 feet long 
Figure 1-A. Typical Vessel Shell Plote Figure 1-8. Typicol Vessel Shell Plote and width depending upon the thick- 
ness of insulation to be used, are tack- 
welded to the vessel plate about 3 
inches from the vertical and horizontal 
welds. The border strips are applied 
a nm so that they are spaced about | inch 
Removable Insulation Provided apart except at the corners where they 
are butted together. The arrangements 
- for a rectangular and triangular plate 

For Refinery Vessels ave shows in Figare 1. 

Welded flat on to each border strip 
are short loops of wire, spaced about 
l4 inch from the outer edge and about 
] foot apart. (These loops are used to 
fasten the removable insulation panels 
over the inspection lanes, as described 
later.) On the vertical strips, near each 
wire loop is an anchor clip welded to 











ema 


™ 











“——BORDER STRIP 


the strip at an angle of 45 degrees 


Assembly detail is shown in Figure 2 


; A layer of insulation blocks is ap 
ESSELS subject to high tempera A SYSTEM of insulation in- plied with the long dimension in the 


tures and stresses and constructed of stallation that is especially vertical position and vertical joints 
welded stainless steel-clad carbon steel practical for use with process staggered. The blocks are butted 
plates present particular insulation plant pressure vessels sub- against the horizontal border strips, 
difficulties. All vessel welds, both hori jected to severe service con- but a 2-inch space Is left between the 
rontal and vertical, must be available ditions is outlined here. The insulation and the vertical strips on 
for periodic inspection to detect possi system allows ready access to either side. (These spaces will contain 
ble weld corrosion or cracking. Remov welded joints and other criti- the expansion joints, to be described 
able insulation must therefore be cal points for inspection pur- later.) The blocks are fastened in place 
provided over weld seams if exorbi poses. with wiring tied to the anchor clips 
tant reinsulation costs are to he on the vertical strips 
avoided. Secondly, because of operat Anchor plates with flat head, 
ing temperatures involved, expansion procedure has been developed which threaded stove bolts tack-welded at 
joints must be provided in the insula has successfully solved both of these 1-foot intervals along the center of the 
tion to allow for both lateral and problems. The procedure consists plates are then applied (see Figure 
longtitudinal expansion of the vessel essentially of three parts: 1) applica 3). The plates are of No. 20 gauge 
(iver 1 period of vears, an insulation tion of permanent insulation on the sheet metal, 6 inches wide and length 
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END VIEW 


Figure 2-A Figure 3. Anchor Plote 
Detail of Border Strip 
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2° MinMUM OVERLAP —— 


Figure 4. Typical Plan View of Vesse! Insulation 


with the dimensions of the 
vessel involved. With the long dimen- 
the horizontal position, the 
plates are slipped in place between 
the insulation tie wires and the insula 
ing blocks and arranged so that one 
row is just below the top horizontal 


Varying 


sion in 


border strips and one just above the 
bottom border 

The sec ond 
blocks is then applied by forcing them 
on the stove bolts until they are firmly 
against the anchor plates and the bolts 
protrude through the outer surface of 
the insulation. The block 
and the placement of the bolts are 
such that the joints in the outer layer 
with the 
laver. The 
further 
in place by means of horizontal bands 
anchored to cables 
through the anchor clips on the verti 


strips 


layer of insulation 


dimensions 


of insulation are staggered 


joints in the inner outer 


layer of insulation is secured 


wire looped 


eal border strips 


Two 14-inch layers of insulating 


cement are then applied over the entire 
laver of 


surface of the insulation. A 


hexagonal galvanized wire mesh is 


stretched over the 
same cables used for anchoring 


cement and wired 
to the 
the horizontal bands mentioned above 
The horizontal edges of the wire mesh 
insulation and 


are bent over the 


pressed flat. The insulation is finished 
laver of weather-resistant as 


Iy-inch thick when dry 


with a 
phaltic mastic, 
and troweled smooth 


Removable Insulation on 
Inspection Lanes 
At this stage of the procedure. every 
vessel plate has been insulated in the 


manner described above and at both 


1950 


sides of the vessel welds is a 3-inch 
uninsulated area, providing inspection 
lanes 6 inches wide. Removable insu- 
lation panels for these inspection lanes 
are constructed as follows: 

A double layer of insulation blocks 
is arranged in the form of a rectangle, 
6 inches wide and 3 feet long, and 
held together by asbestos bonding ce- 
ment. Galvanized hardware cloth is 
placed over the blocks and bent over 
both long sides of the panel so that 
it extends to the middle of the under 
block laver. The edges of the hardware 
cloth are bent and hammered into the 
the under layer of blocks so 
that the lavers will be held to 
gether as a unit. The cloth is held in 
place with staples hammered into the 
nsulation \ hard finish ce- 
hardware 


sides of 


two 


laver of 


ment applied over the 


MARDWARE CLOTH 
HARO FINISH CEMENT 
REMOVABLE SHEET METAL COVER 


wiReE 
FLASHING 
FLAT HD STOVE BOLT 


cloth as well as over the exposed sides 
of the insulation and the panel is ready 
to be placed in position. The panels 
are placed over the welds between the 
border strips and secured in place 
with wires anchored to the wire ee 
near the edge of the border strips. 


Application of Metal Jacketing 

The 2-inch spaces left between the 
permanently installed insulation and 
the border strips are packed tightly 
with asbestos fibrous insulation. This 
allows for expansion of the vessel. 

Flashing strips of No. 20 gauge sheet 
metal, 6 inches wide, are placed over 
the fibrous insulation to serve as a fin- 
ish, At one side of the vertical inspec- 
tion lanes, flashing with a crimp 
forming a slot is installed over the 
expansion joints; at the other side, the 
flashing strips are flat. Flat flashing 
strips are also used over the hori- 
zontal edges of the permanently in 
stalled insulation. Drilled holes in the 
flashing are spaced so that the stove 
bolts welded to the anchor plates will 
fit through them. Nuts are screwed on 
the stove bolts and tightened against 
the surface of the flashing. 

The removable insulation panels for 
the inspection lanes are finished with 
removable covers of No, 20 gauge 
sheet metal. On the vertical lanes, one 
edge of the cover slides into the slot 
in the flashing at one side of the lane 
and is bolted to the flashing on the 
other side, On the horizontal lanes, one 
edge of the cover slides under one of 
the flashings and is bolted to the other. 

Figure 4 shows a typical plan view 
and Figure 5 shows a cross-section of 


the installation 
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Figure 5. Cross Section of Vessel Insulation 
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I, THE standard distillation meth- 
ods ASTM D86-46, ASTM D216-40, 
and I.P. 123/49A for the distillation 
of gasoline, “direct heat shall be ap- 
plied (to the flask) only through the 
114 inch opening in the first (smaller) 
asbestos board” in the stand 

During part of the war years, the 
only available asbestos board tended 
to crack in use and this caused fre 
juent flask failures with their conse 
quent fires. In order to reduce the 
arm the flask was raised just above SHALE N APHTH A 
the hole. This had no effect on the 
results of the distillation except the 

SAMPLE VOLUME - ML 


end point which was frequently high. 
These high results are easily attrib- I 1 3°, , , , oo 2j00 , 








uted to the superheating of the oil 
vapors in the flask by the flame gases 
passing up past the neck of the flask 


ition of this superkesting eer, ENdpoint Determinations Sharply 


dication of this superheating effect, 

several distillation tests were carried 

out on one sample of gasoline by a > . 

number of testers. and the effect of the Influenced by Test Variations 

position of the flask noticed. The re 

sults presented in Table | show that, 

not only were the results erroneously GEORGE FE. MAPSTONE 

high due to raising the flask, but also _“" » 

the reproducibility was affected Chief —enae, Sane Sie Pty Led 
The wash was heter sepented with zlen Davis 6W, N.S.W., Australia 

a sample of Dubbs recycle licht oil of 


500° F. E. P. (Method ASTM D158-41. 


LP. 123/49C) using a 250-ml. flask Of the vapor in the flask is that re- where 
seated on a board with a 2%, inch di corded as the end point of the sample. Vi capacity of flask in mil 
ameter hole. Because of the much the vapor is equivalent to: t= observed end point of the distil 


lation in 
higher end point, the flask position was M = molecular weight of the vapor 
not as critical as with the gasoline, but , 492 M D = density of the liquefied vapor 
removal of the board altogether gave 460 +t D The proportion of oil left as vapor 


al . 
results which were from 10° to 25°F ml. of the liquid sampk in the flask at the end point of the 


high 





Effect of Flask and Sample Size t =e 


At the end point of the laboratory Figure 1. (Top of page) 
Effect of Sample Size 
on Endpoint 


distillation of a sample of gasoline or 
other petroleum product. there is (or 
should be) no liquid left in the flask 
which is, however, filled with oil 
vapor, Assuming that the temperature 


« 
a 





THE STANDARDIZED Iabora- 
tory distillation of petroleum 
products has long been used 
as a method of control of 
product specifications in the 
industry. The highest tempera- 
ture reached during the dis- 
tillation is the “end point” and 
is sometimes included in speci- 
fications for plant control or 
marketing purposes. The au- 
thor here records some of the ———_—_> 
factors that influence the de- Figure 2. Effect of 
termination of the end point of Flask Size on Endpoint so 190 
the laboratory distillation. — a —_ eee if 


OBSERVED 


NOMINAL FLASK SIZE 











114 Petroleum Refiner 





Cvneae 
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FAADBAGe 


10 

lo 

lo 

380 (10 

04 32 (0 
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The above results are the average of those obtained by 
six different testers carrying out the distillatons over a perod 
of approumately a mooth The figures in parentheses after 
the end points refer to the number of resulta averaged 


distillation is therefore 
1 , 492 ? v, 
| 22400 D 
(1) 


original sample, 
sample undis 


volume of the 
proportion of the 
tilled 


If the ratio V/V, is varied, the end 
point of the distillation will be auto- 
matically affected because of the dif- 
ferent proportion of the sample dis- 
tilled. Over the small range of com- 
position of the sample thus affected, 
the molecular weight and liquid den- 
sity could be taken as approximately 
constant, The proportion of the oil 
left in the flask as vapor at the end 
point of the distillation can therefore 
be written 


V K 


- I 


(2) 


The distillation range of the sample 
may be expressed as 


\ f(T) 
Whence 
rfc K V:/V. (4) 


The end points of samples of gaso- 
line, shale naphtha and Dubbs recycle 
light oil were determined over a range 
of conditions of flask and sample size. 
When 250-ml. flask, the 
equipment was set up as for ASTM 
method D158-41 and the spec ihed dis- 
tillation rate followed as nearly as 
possible When using the 100, 50. and 
25-ml. flasks, the 114 inch 
board and the specified distillation 
rate of ASTM method D86-46 were 
used though, with the 25-ml. flask, the 
distillation rate was frequently slower 
to prevent the sample boiling over. 


using the 


asbestos 


The results of these tests presented 
in Table 2 confirmed the decrease in 
the end point by reducing the sample 
size or increasing the flask size. The 
effect of sample size on the end point 
is shown graphically for shale naph- 
tha in Figure | and the effect of the 
flask size on the end point is shown 
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END POINT 


OBSERVED 


IV. 
as Vg/V¢ 


Figure 3 


for Dubbs recycle light oil in Fig- 
ure 2, 

In Figure 3, the observed end points 
have been plotted against the ratio of 
the sample size to the nominal flask 
size for each of the samples listed in 
Table 2. Since, if V,/V; is constant, 


V,. and therefore also, the end point 
of the distillation, should be constant. 
This is approximately so for the sam- 
ple of the shale naphtha, but the re- 
sults with gasoline in 25 and 50-ml. 
flasks varied while there appears to 
be no simple correlation with the 


TABLE 1 
Effect of Flask Position on End Point 


FLASK POSITION 


TESTER 





1. On Prete 


2. %%" Above Plate 


3. 14° Above Plate 


4. 4%" Above Plate 
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Dubbs recycle light oil. 

These deviations may be partly re- 
lated to the fact that, particularly 
with the higher boiling samples, al- 
though the standard heating condi- 
tions had been observed the flask was 
not dry when the end point of the dis- 
tillation had been reached. In such 
cases the results were naturally low. 
The tendency for this effect to occur 
increased with reduced flask size and 
increasing end point of the sample 
and may be the major factor respon- 
sible for the deviations observed in 
Figure 3. The nominal rather than the 
actual flask size was used and this 
may also influence the results 


Inter Relationship Between End 
Point and Other Readings 


The distillation 
will naturally be than the 
9) and 95 percent points of the dis 
tillation and will be influenced by 
many of the same factors such as sam 
ple composition etc, while distillation 
range, vapor loss (from volatile sam 


point of the 
higher 


end 


ples) ean either accentuate or reduce 
The results of an ex 
related sam 


the differences, 
amination of two sets of 
ples are given in Table 3 
With the Dubbs recycle light oil the 
indicates 
influ 
encing the 95 percent point, influenced 


coefhcient 


that 88 percent of the 


high correlation 


factors 


the end point, while with the gasoline 
sample, the proportion was reduced 
to 12 percent. However, the 90 percent 
point of the gasoline correlated better 


TABLE 3 
End Point Relationships 


(Gasokme 


360-300 “F 
330-343 °F 
w06-355 *F 


Light OU 


482-610 °F 
470-580 °F 





End Pont ‘range 

95 Percent Pont range 

% Percent Pot range 

Correlanen Cocticreat 
95 Percent End Point 
90 Percent End Porat 


OMS 
0 456 


oo 


Light Oil: 45 samples of Dubte light recycle ol drawn over 


& fortnight 


Gasehne 


104 samples of gasohne prepared to the same dis 
tillation specifications over a period of eleven 
years 


and had 21 percent in common with 
the end point. This was probably due 
to the fact that smal! differences in 
the standard conditions such as the 
condenser temperature can have a 
large effect on the differences between 
the distillation points and the end 
point by varying the volume of the 
sample condensed due to variable bu- 
tane loss, This factor can explain the 
better correlation between the end 
point of the gasoline and the 90 per- 
cent point than the 95 percent point. 
It may also be largely responsible for 
the much better correlation with the 
heavier oil which gave a much more 
uniform distillation recovery. 

The effect of the incomplete distil- 
lation of the sample on the observed 
end point is given by equations 3 and 
1. From Figure 3 it is seen that the 
end point is a logrithmic function of 
the ratio V,/V; when the proportion 
of the sample remaining in the flask is 
small the ratio V,/V; is 
an exponential function of the tem- 


Conversely 


perature which is in approximate 
agreement with the observed upward 
“tail” of the usual laboratory distil- 
lations. 

Rapid Testing 

It has sometimes been convenient to 
use the end point of various distillates 
for plant control purposes. The re- 
peatability of the test is 5°F. but this 
was well within the control limits em- 
ployed, so did not affect the value of 
the test for control purposes. Because 
of the time required to carry out the 
test under the standard conditions, sev- 
eral attempts were made to speed up 
the method without impairing the re- 
sults. 

It was found that, as long as the 
last 10 percent of the sample were 
distilled at the standard rate, the first 
90 percent could be distilled as rap- 
idly as the equipment would permit 
without significantly affecting the end 
point. 

Various methods in standard and 
nonstandard equipment were exam- 
ined, but none was suitable, though in 
some cases, results were obtainable in 
5-6 minutes as against 25-30 minutes 
by the standard method. The effects of 
vapor superheating and of the sam- 
ple/flask ratio interfered and when 
they were approximately balanced, the 
reproducibility of the method was un- 
suitable, the best methods giving re- 
sults within a range of 20°F. 
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ANOTHER 75 YEARS—Continentol Oil 
Company “broke ground for another 75 
years” September 12, at ceremonies 
launching construction of a new $2,250, 
000 research center in Ponca City, Okle 
and inaugurating a series of employe 
celebrations over the nation in observ 
ance of the company’s seventy-fifth an 
niversary L. Davis, manager of Con 
tinental’s development and research 
department, is shown at left with spade 
as he turned the ground for the projected 
laboratory building. At the ground 
breaking progrom President L. F. Mc 
Collum, extreme right, standing, on 
nounced a company college scholarship 
program for sons and daughters of Con 
tinental employes. Others in the picture, 
standing, ore, left to right: W. C. Mac 
Millan, executive vice president; Harold 

Osborn, vice president and general 
manager of Ponca City operations, and 
master of ceremonies for the program: 
Dr. James R. Killian, Jr, president of 
Massachusetts Institute of Technology, 
Cambridge, principal speoker; and Mc 

Collum 
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Figure 1. Distribution 
curves for bi 
tillation. P vs. log K. See 


Lines: Corresponding 
curves for operations 


ry dis- 


tilted towerd too much 
overhead. Lower dashed 
curve is for operation 


per 100 mols feed, and 
upper is for 2.5 mols 
(approoch P — 0.02 and 
0.05 respectively os 
asymptotes) 
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Abstract 


m an analogy with a weighing 
ile, a “balanced” distillation 
which the 


itl I mixture between the 


»~peration 


lefined as one i livision 


werhead 


products conforms to the 


the light and heavy com 


that maximum 


If the operation 


‘tilted” toward 


wr too much 


then components 1s 


ecessarily forced into the wrong prod 


ct stream and a poorer separation is 


general, the degradation of 


h 


yttained. In 


at across a given num 


f plates merely makes a certain 


separation available, and only if the 


mn is in exact balance can this sepa 
n be fully realized. Unless the column 


leliberately instrumented and controlled 
obtamed are 


! 


separations 


mits, accidenta 


As A FIRST illustration consider 


1 distillation column the feed to 
which contains 75 mols of light com- 
ponent and 25 mols of heavy compon- 
ent per 100 total, But, if this 


column were operated to give only 


mols 


50 mols of overhead product together 
with 50 mols of bottoms product, the 
latter must contain 25 
mols of the light component and so 
can only be 50 pure. It is 
obvious that no amount of increased 
heat through the column or additional 
numbers of plates can improve this 
purity past 50 percent as long as the 
50-50 division between overhead and 
bottoms is maintained. But if the prod- 
uct split were shifted to 75 mols over- 
head—25 bottoms to conform 
to the feed composition the column 
would begin to give the full product 


necessarily 


percent 


mols 


October, 1950 


It is believed that this difficulty of the 


column balance is the primary reason 


for the division: of the distilla 
tion field 


the elaborate 


present 


into two separated sections 


and seemingly complete 


and consistent theory; the poorer and 


unpredictable actual operations of the 
The 


oretical 


columns common connection be 


tween the and actual perform 


ance has been the “plate efficiency,” 


and low and irregular efficiencies have 


been calculated for columns of the most 


careful design. It is believed that plate 


efficiencies have been confused with 


balance as a source 


that 


of poor separations, 


and actual low efficiencies are of 
importance in explaining the 


With 


the added requirement of balanced opera 


secondary 
theoretical actual differences 
tion, the full separating power prophesied 


by theory may very well be realized in 


commercial distillation 


purity of which it was capable, 
In this much bottoms 
was being produced, and a similar 


column too 
example could be given for a column 
producing too much overhead, From 
an analogy with a knife edge weighing 
scale and its ability to tilt in either 
direction, this property of a distilla- 
tion column of producing too much 
much bottoms is 
termed the “balance”. When 
the division between overhead and bot 


overhead or too 


column 


toms conforms to the percentage of 
the light and heavy components in the 
feed, the operation is “balanced.” This 
condition results in the maximum sep- 
arations being obtained for the heat 
duties and numbers of plates used. Any 
column for which the division of the 
feed is other than this optimum is 
“tilted” or “out of balance.” and the 
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THIS STUDY of distillation 
factors may well lead to im- 
provements in the instrumen- 
tation and operation of coin- 
mercial columns. 











separation can be improved by adjust- 
ing the overhead-bottoms ratio. 

The phenomena resulting from a 
column being out of balance are, of 
course, widely recognized, and are 
part of the everyday knowledge of 
operating men. A common term ap- 
plied is “driving it out the bottom” or 
“driving it out the top.” However, it 
is believed that the problem has been 
somewhat misunderstood, and that its 
importance has been greatly under- 
estimated. It has been generally ig- 
nored by distillation theorists, and no 
solution other than the direct and con- 
tinual loss of product purity seems to 
have been suggested. It is to be em- 
phasized that balance is a basic and 
expensive distillation difficulty. lt is 
not a minor and occasional problem 
that may require a change in the con- 
trol settings, Rather, it is a continual 
and costly factor in any distillation in 
which reasonably sharp separations 
desired. For very sharp separa- 
tions it becomes of predominate im- 
portance. The loss of product value 
resulting from a lack of balance can 
easily equal or exceed the total cost 
of the distillation operation. 

In the present paper “balance” is 
introduced as a mathematical entity, 
and an elementary discussion of its 
properties and graphical representa- 
tion is given, Also three specific points 
are made as follows: 

First: For most processes the ob- 
jective of the control system is to hold 
constant conditions, But in distillation 


are 
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such constant conditions as measured 
by ordinary instruments are not suffi- 
cient to insure sharp separations be- 
cause of the extreme sensitivity re- 
quired. The control objective that does 
lead to maximum product purities is 
balanced operation, Then balance 
should be the basic consideration in 
the selection of the instrument ar- 
rangement, It is noted that “control” 
and “balance” are not synonymous; 
a closely controlled column can be 
held badly out of balance by the in- 
struments, and, indeed, frequently is 

Second: The common solution to the 
problem of balance is to select one of 
the separations to be sharp and to let 
the other vary with changes in the 
column operation, This results in one 
pure product and one slop cut per 
It is believed that this slop 
unnecessary and that with a 


column 
eut is 


properly selected and adjusted control 
system both product streams can be 


obtained in continuous high 
The instrument system to accomplish 
this is necessarily more complicated 
than the minimum for control which 
most 


purity 


is commonly considered to be 
desirable 

Third: A lack of balance is believed 
to be the principal reason for discrep 
ancies between distillation theory and 
the actual operations of the columns 
And yet plate efficiencies are fre 
quently 
cause of the theoretical-actual 
ences. Only in the 
column control by 
is the problem of balance e de 
It would seem probable that 
the columns for 


accepted as being the only 
differ 
discussion of 
instrument engi 
neers’ ; 
scribed 
for a majority of 
which low plate efficiencies have been 
calculated the poor 
ported actually resulted from a lack of 
balance. The failure to include balance 
as a distillation variable is believed to 
be the the shotgun 


separations re 


major reason tor 


Figure 2. Balence plot of G. (solid line) and Gy» (dashed line) vs. B. All 
in mols per 100 mols feed (see nomenclature). Lower set of lines is for a 


theoretically complete separotion for which G, 
anced operation of B 
is for an incomplete separation for which G 





O (requires infinite plates) 
G 


scattering obtained in most plate 
efficiency correlations. 

For a first graphical look at column 
balance, the distribution curves pre- 
viously described® are useful. Figure | 
is a plot of P vs. log K (the fraction 
of the component that goes to the over- 
head product vs. the log of an aver- 
aged volatility—-see nomenclature) for 
a simple, symmetrical binary distilla- 
tion. The feed mixture consists of 50 
mols of light component and 50 mols 
of heavy component for 100 mols 
total. The product impurity in both 
streams is to be 2 percent which cor- 
responds to 49 mols of component and 
| mol of impurity to make 50 mols of 
each product. The numbers of plates 
and the heat duties used for this oper- 
ation result in the solid line distribu- 
tion curve of Figure 1, and the re- 
quired separations of P==0.02 and 
P == 0.98 are marked off at the values 
of A for the components. 

But, the happy condition of obtain- 
ing the 98 percent product purities for 
these conditions requires that the bot- 
toms-overhead split be exactly 50-50, 
i.e., that the column be balanced. Sup- 
pose that the split actually obtained 
in 51 mols overhead-——49 mols bot- 
toms so that the column is out of bal- 
ance by one mol, The one mol of light 
impurity in the bottoms product 
would change very little. Then, by 
material balance the heavy impurity 
must be about 2.0 
mols instead of 1.0, and the overhead 
impurity becomes 2/51 or about 4 
percent as compared with the desired 
2 percent. It is seen that with a 50-50 
feed composition end a 51-49 over- 
head-bottoms split at least | mol (2 
percent) of the heavy component must 
be in the overhead product no matter 
what the amount of heat or numbers 
Then the lower end of the 
approach 


in the overhead 


of plates 


distribution curve must 


G: 0 at the bol 
Upper set of lines 
10 o B= 0 





P == 0.02 as an asymptote instead of 
P = 0. Similarly, if the split is 52.5 
mols overhead-47.5 mols bottoms, then 
at least 2.5 mols or 5 percent of the 
heavy component must go into the 
overhead so that the lower asymptote 
becomes P= 0.05. The distribution 
curves for these two tilted operations 
are shown as the dashed lines of 
Figure |. The loss of separation effi- 
ciency for these operations in which 
the P vs. K curves do not approach 
P O is oby jous. 

In order to show more fully the 
effects of column balance, a distribu- 
tion curve of the form of a direct plot 
of balance vs. product impurities has 
been selected. Figure 2 is such a plot 
of B vs. G where Ge (solid line) and 
Gy (dashed line) represent the mols 
of impurities in the condenser and re- 
boiler product streams respectivel) 
per 100 mols of feed, The balance 
factor B represents the number of 
mols by which the column is out of 
balance and is also based on 100 mols 
of feed (B= V, Ve. see nomen- 
clature ). 

As the simplest case, consider the 
form of the plot of B vs. G for an 
infinite plate operation in which a 
complete separation is obtained for 
a 50-50 binary mixture (lower lines 
of Figure 2). At the balanced opera- 
tion of B= 0, the overhead-bottoms 
split is 50-50 and both Ge and Gy are 
zero. But, suppose the split becomes 
49 mols overhead-5lmols bottoms 
iB + LO. G is still zero because 
the overhead product remains pure, 
but Ge becomes 1.0 as 
there must be one mol of light com- 
ponent in the bottoms. By inspection. 
it is that from the material 
balance, the relations G,» B and 
B, 0 must hold for any positive 
value of B. Then. if G and B are 
plotted to the same scale, Gy vs. + B 


necessarily 


seen 


Figure 3. Balance Plot for Column of Example. G.. (solid line) and G 
(dashed line) vs. 8. Volues for reflux ratios of 8 to 1, 9 to 1, and 10 to | 
as labelled. Operations of lines “a” to “d” discussed in text 


| 
LAYS 
oe ax 1 


4 
/ 























Petroleum Refiner 





slope through the 
point B = 0, Ge = 0 and Ge vs. +- B 
is the horizontal line Ge = 0. 

Now, suppose that the split becomes 
51 mols overhead-49 mols bottoms 
iB 1.0). The bottoms product 
remains pure and Gz 0, but there is 
necessarily one mol of heavy com- 
ponent in the overhead so that 
( 1.0. It is seen that. by material 
balance, when B is negative G, B 
and Gx 0, Then tor equal scales the 
plot of Ge vs. —B is a 45° line through 
the point, B == 0, G== 0, and the plot 
of Ge vs. B is the horizontal line 
Ge = 0. The resulting complete plot 
of B vs. G for the case of infinite 
plates is given by the lower set of 
lines of Figure 2 (through the point 
B=0. G 0). 

Next consider the form of the B vs. G 
plot for a finite plate distillation in 
which an incomplete separation is ob- 
tained (upper lines of Figure 2), In 
the example distillation of Figure 1. 
a 50-50 binary mixture is separated 
into 98 percent pure products so that 
at the balanced operation of B==0 
both Ge and Gy equal 50 « 0.2 1.0 
mols. If the split becomes 49 
mols overhead 51 bottoms 
iB + 1.0), the heavy impurities in 
the overhead will remain almost the 
same at G, 1.0 (but the light impu- 
rities in the bottoms are necessarily 
increased by one mol to Gp» 2.0). 
From a number of points obtained 
similarly, it is seen that the shape of 
the B vs. G plot for this case is exactly 
the same as for the infinite plate case 
except that the lines are displaced 
upwards by the values of Ge and Gp 
at B= 0. On Figure 2, the interrela- 
tions of the 45° and horizontal lines 
are identical for the complete separa- 
and the in- 
(upper set of 


is a line of 45 


mols 


(lower set of lines) 
separation 


thon 
complete 
lines . 
Then fo 
ance plot, it is necessary to know G, 
and Ge at the balanced operation of 
B== 0. The 45° and horizontal lines 
of B vs. G are then drawn through 
these points as in Figure 2. With the 
aid of such a plot, the product com- 
positions can be used to determine the 
number of mols a column is out of 
balance, Or the products that would 
result from any change in balance can 
be estimated, The effect on the balance 
of changing the control settings can 
be used to predict the resulting prod- 
uct purities. The numerous factors 
which affect the column balance to- 
gether with the resulting product pu- 
numerical 


the construction of a bal- 


rities can be reduced to 
values of B 

A convenient way of finding Ge and 
Ge at B= 0 for an operating columa 
is to determine product purities on 
both sides of the balanced operation 
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Figure 4. Basic Two-Control 
System for Column. See text 


(both positive and negative values of 
B). The overhead purity when there 
is too much bottoms and the bottoms 
purity when there is too much over- 
head are the product purities that 
should be obtained at the balanced 
operation of B== 0. It will be noted 
that for the complete separation case 
(lower values of Figure 2) the B vs. G 
lines are, by material balance. exactly 
45° and horizontal, But for actual, in- 
complete separations this is not pre- 
cisely so. Other conditions remaining 
constant, if a heavy component is 
forced into the overhead product there 
will be a little less of the light com- 
ponent in the bottoms product. Then 
the slope of the horizontal lines will 
be slightly downward from the value 
of B= 0, and the slope of the 45 


Figure 6. Plate Temperature Profiles for a Bin 

ary Distillation Showing Five Conditions of 

Balance from Too Much Overhead to Too Much 

Bottoms (left to right). Curve C represents the 
balanced operation 
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Figure 5. Three-Contro! Sys- 
tem for Maintaining Column 
Balance. See text. 











Figure 7. Alternate Three- 

Control System for Main- 

taining Column Balance. 
See text 


lines will be correspondingly greater 
than 45°. However, for values of B 
of less than 1.0 these differences are 
not important and horizontal and 45 
lines are quite satisfactory. This is 
particularly so as the principal use of 
the plot is qualitative rather than 
quantitative. 

To show the use of plots of B vs. G 
a typical simplified binary distilla- 
tion operation will be analyzed for 
balance. One hundred mols of a feed 
mixture are to be divided into 34 mols 
of overhead product containing 1.0 
percent of the heavy component, and 
66 mols of bottoms product containing 
0.73 percent of the light component. 
For this separation and the num- 
bers of plates used it can be calcu- 
lated that a reflux ratio of 8 to | 
will be required. It is seen that 
G $4 0.01 0.34 mols and 
Gy == 66 & 0.0073 =—048 mols are 
the maximum amounts of impurities 
desired, These values are plotted on 
Figure 3 as shown, and the horizontal 
and 45° lines of G vs. B are drawn 
through these points as described for 
Figure 2, The balance plot so obtained 
is labeled “8/1” to correspond to the 
reflux ratio used, Similar plots of 
G vs. B as calculated for reflux ratios 
of 9 to | and 10 to | are also included 
as labeled. 

The basic two-instrument system 
used to control this tower is shown in 
Figure 4. The reboiler heat input is 
held at a constant adjustable amount 
by a flow control on the heating me- 
dium. The overhead reflux is con- 
trolled by a thermocouple located mid- 
way between the feed inlet and the 
tower top. This arrangement uses the 
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multiplying effect of a number of 
plates to magnify a small change in 
product composition into a tempera- 
ture change sufficient to actuate a 
thermocouple control. A constant feed 
is delivered by another operation, The 
products are withdrawn by liquid 
level controls and the pressure is held 
constant by a regulator, but these are 
not shown as they are not part of the 
basic control system 

Now consider what might happen 
this column is 
The reboiler heat load is ad 
8 to | 


when brought on 
stream 
justed to correspond to an 
reflux 
and the column is allowed to line out 
The analysis of the resultant overhead 
and bottoms product streams gives im 
purities of G, 0.34 and Ge 0.93 
mols. and these values plotted on Fig 
ire S give B 0.45 mols as marked 
by line a. Evidently light component is 
being forced down the column by too 
much reflux, But because the overhead 
might 


the temperature control is set, 


separation is satisfactory § it 
that no 


control system should be made 


seem changes in the reflux 
In an 
uttempt to improve the separation the 
reboiler head load is in reased to cor 
respond to a reflux ratio of 9 to 1 
Product samples are analyzed and the 
to be 


Figure 3 


impurities are found 
hown on line 4 oft 


Ge is still above the desired 0.48 mols 


those 


und so the reboiler heat input is again 
increased to correspond to a reflux 
ratio of 1 to | The resultant 
measured impurities correspond to the 
marked on line « and 4 
“cen that the desired value ot 
G O48 mols has 
reached But 


(, 0.12 mols. which is 


values 


finally heer 


il these conditions 


a much bet 
V al iu 


ler separator thar the design 


of O44 mols 


It might be said of this column that 


were encoun 


re assed heat the rt h 
to offset 


separation. Of it 


efficiencies 


low plate 
tered 





and that in 
required these and 
required 

might be thought that the 
data used to cal ilate the 
“as im error Also 
he consider 


ruled be 


separ ator 


volatility 
reflux rate 
the feed 
d «so that more 
ivailable for the bot 
Actually 7 course 


raisin 
nlet mi 
plates we 
tome 
as seen from Fig othe 


»” 


f balance by O28 mols 


simply out o 
ind if 
adequate 


more tha 
} 


were orrected 


separations would 


this 
‘ ot 


tained. However, there is no assurance 


that the 


column would remat Ww 


Instead of increasing the heat duties 
us just described the operator of this 
has another alternative. Sup 
decided that the 
separation of G» O48 is the 


and that a poor separation 


column 
pose it is bottoms 
Trhore 


important 
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ean be taken in the overhead. After 
the operation of line a has been de- 
termined the reboiler heat duty con- 
tinues to correspond to a reflux ratio 
of 8 to 1. But the reflux control is ad- 
justed to decrease slightly the amount 
of reflux so that the column becomes 
tilted toward too much overhead, The 
resulting product impurities are found 
to correspond to line d of Figure 3. 
The required bottoms separation of 
Gr 0.48 is obtained, but the over- 
head separation is G, 0.56 instead 
of the desired G, 0.34, It is seen 
that the column is out of balance by 
B <= 0.22 mols, 

It will be noted that for the instru- 
ment setting of line d the overhead 
separation will vary with the balance, 
but the bottoms separation will re- 
main relatively constant as long as B 
is negative. This decision to insure one 
sharp separation by taking a 
varving other cut 
is the common solution to the problem 


poor, 


separation in the 


of balance 

In addition to a continual series of 
small changes, most industrial instal 
lations suffer from a slow “creep”. 
a gradual shift in the operation for a 
given control setting. Thus the column 
just described could be 
adjusted to the exact balanced opera 


tion se that the maximum separations 


of Figure 3 


re obtained for the heat duties used 
But suppose that the 
fouled so that the heat input decreased 
lightly. With the reflux cooling held 
constant by the satisfactory 
would tilt in 
bottoms 


reboiler slowly 


overhead 
separation the column 
the direction of too much 
and as the reboiler continued to foul 
the light 
toms would continue to increas¢ 


olumr 


component lost in the bot 
The 
ro out of balance with 
touched. A change 
a cold wind, et 


would 
out a control heir t 
in feed composition 
alter the 

Then for a ¢ 
tain both product purities it must 
hold the 


hy il 0 balance 


ontrol system to main 
column in balance during a 
changes in 
Wha 
nature of the instrument ar 
rangement that would do this It Is 
noted that if the control is 


series of small 


tower oper ttin cor ditions 


is the 


reflux 


roperly adjusted the column of 


dire« 


Dp 
Figure 4 would not tilt in the 


tion of too much overhead because the 


ittendant 


temperature change would 


increase the reflux input and thereby 
drive the heavy component back down 
Then if a 
perature ould 
the bottom half of the column it 


not tlt in 


the column similar ten 
“ applied to 
could 
this 


have 


control ‘ 
either direction. But 


lower temperature control must 


which to act: it cannot 
as the 


would op 


something on 


act on the reboiler heat input 


two temperature contro's 


pose each other and an unstable con- 
dition would result. If the column has 
a feed preheater to which the lower 
thermocouple can be tied then this 
difficulty is removed. The resulting 
control arrangement is shown in 
Figure 5. 

Now consider what would happen 
to this column if the controls were 
properly adjusted for balance and the 
reboiler began to foul as described 
above. The tendency of the light com- 
ponent to go down the column would 
cause the lower thermocouple to in- 
crease the feed preheater heat input 
and thereby maintain the column in 
balance, Or if a sudden cold rain were 
to hit the column the preheater heat 
input would jump immediately to com- 
pensate for the extra heat loss. Con- 
versely if the steam pressure on the 
reboiler increased and the extra heat 
tended to force heavy component up 
the column the upper thermocouple 
would increase the reflux to maintain 
the balance. Then if a column instru- 
mented as in Figure 5 were properiy 
adjusted for balance it would remain 
in balance for any changes within the 
capacity of the feed preheater and re- 
flux system 

A number of other arrangements of 
instruments to maintain 
Thus for the 
system 


the control 
halance could be given 
image of the control 


5 the reflux could be held 


mirror 
of Figure 
constant and the feed preheater and 
reboiler operated from the tempera 
controls. Or the upper thermo 
used to control the 


temperature of a constant amount of 


ture 
couple could he 


these al 
will It is 
to all of that 
they have three major controls (con 


An interesting one of 
later 


reflux 
ternates be discussed 


common these systems 


stant feed and pressure are assumed | 


instead of the two controls usually 
considered simplest and most desira 


ble (Figure 1b} 


the one 


This corresponds to 
tone product 
Also 
carefully ad 


hold a 


more variable 
brought 


must be 


purity} under control 
these controls 
justed as they can as easily 
system out of balance as in balance 


the settings are not right 


It is of 
capacity can be 


interest to note that liquid 
used to balance a 
column. A specially arranged accumu 
this 


whiel the 


lator can do continuously, The 


amount by column was 
out of balance would simply appear 
as a rising or falling liquid level in 
this accumulator 

A characteristic of 


some 


balance that re 


quires discussion concerns the 


location of the near-constant zones in 


an operating column. These are the 
regions in which very little composi 
tion change takes place across a num 
ber of plates. A column with adequate 
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plates and giving sharp separations 
with close to minimum heat duties 
will have four of these near constant 
zones, one at each end of the column 
and one on each side of the feed inlet. 
The two zones above the feed inlet and 
the two below are separated by regions 
of more rapidly changing conditions. 

A convenient way of representing 
these zones is by means of a plate 
temperature curve. Figure 6 is such a 
plot of plate numbers vs. temperature 
for a column distilling a binary mix- 
ture with constant heat input. Five 
different conditions of balance from 
too much bottoms to too much over- 
head (left to right) are shown. Curve 
C is for the exactly balanced opera- 
tion, and the profile shows the four 
near-constant zones described above. 
Curves A and B show two degrees of 
lack of balance toward too much bot- 
toms, and Curves D and F correspond 
for too much overhead, From these 
profiles it can be seen that when a 
balanced column tilts toward too 
much overhead the near-constant zone 
at the top of the column disappears 
and the one above the feed lengthens 
to include most of the plates of the 
section of column, The separation ob- 
tained is given by a few plates at the 
top of the column, Correspondingly 
the column tilts toward too 
much bottoms the lowest near-constant 
zone disappears and the one below the 
feed inlet lengthens downward. 

In general, next to the product puri- 
ties themselves, an accurate tempera- 
ture profile is the single most valuable 
thing that can be known about a 
column, In addition to the balance. 
anything from the heat duties re- 
quired to the proper location of the 
feed inlet can be determined from 
such data. For a difficult and expen- 
sive distillation, the thermocouple sys- 
tem required for accurate plate tem- 
peratures is worth many times its cost. 

One use of the plate temperature 
profile is in the location and setting 
of the two thermocouple controls in 
the arrangement of Figure 5. The tem- 
perature settings should be about mid- 
between those of the constant 
zones on either side of the thermo- 
couple, and the locations should be a 
plate or two “outside” (away from the 
feed inlet) the plates that have these 
temperatures for the balanced opera- 
tion. For the distillation of Figure 6, 
locations and tem- 


“ hen 


way 


these two control 
peratures are marked by the crosses 
near Curve C. Other points along the 
more rapidly changing part of this 
curve could have been used, The trick 
in the adjusting of these thermo- 
couples is to prevent them from op- 
posing each other so that increasing 
reflux is not countered by increasing 
feed preheat. One aid to this is the 
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Figure 8. McCobe-Thiele Diagrams for a Binary 
Distillation. A is the original design, B is the 
actual tilted operation, and C is a plate count 
calculation such as might be made 


location of the control setting slightly 
“outside” of the balanced plate tem- 
perature curve as described above. An- 
other help is to have different rates of 
correction in the two temperature con- 
trols. Thus the preheater control could 
be fast acting and the reflux control 
comparatively slow acting. 

From Figure 6, it can be seen that 
when the column tilts toward too 
much overhead the temperature in- 
creases for the upper thermocouple 
control and approximately holds con- 
stant for the lower one. And when 
the column tilts toward too much bot- 
toms the lower thermocouple control 
drops in temperature and the upper 
one holds constant. This can be made 
the basis of the very interesting con- 
trol arrangement shown on Figure 7 
The reflux cooling and the reboiler 
heat are held constant by flow con- 
trollers, The heat input to the feed 
preheater is controlled by the sum of 
the temperatures of the two thermo- 
couples. For such a system, if the 
column tilted toward too much over- 
head. the temperature increase of the 
upper control thermocouple (the 
lower remaining constant) would de- 
crease the heat into the feed and so 
balance the column. And if the 
column tilted toward too much bot- 
toms the temperature drop of the 
lower thermocouple (the upper one 
remaining constant) would increase the 
heat input to the feed and return the 
column to balance. 
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In recent years, there has been a 
considerable amount of work done on 
plate efficiencies, and this has had the 
purpose of correlating plate details 
and fluid properties with the resulting 
amount of vapor-liquid contacting ob- 
tained, This amount of contacting is 
commonly determined by calculating 
a number of equilibrium plates _re- 
quired to give the measured product 
purities, The ratio of required to actual 
plates is called the plate efficiency. 
The correlations developed have, in 
general, been unsatisfactory, and in 
attempting to overcome this unusual 
combination of variables have been 
tried, 

It is believed that the principal 
reason for the difficulties of these 
correlations has been the failure to 
distinguish between plate efficiencies 
and column balance as causes of poor 
separations. A column held out of 
balance will necessarily give one 
poor separation which will require 
only a few equilibrium plates, and 
this number will be independent of 
the amount of contacting that is ac- 
tually present. Because of this it is 
characteristic in plate efficiency de- 
terminations in which an actual feed 
plate composition is used that one half 
of the tower gives a mach lower calcu- 
lated efficiency than the other half. In 
determining plate efficiencies, the 
number of equilibrium plates used is 
the minimum required for the separa- 
tion, and additional plates may be 
present in near-constant zones without 
measurably affecting the product com- 
positions. This, of course, results in 
abnormally low calculated plate effi- 
ciencies. The analogous use of mini- 
mum numbers of plates based or. in- 
complete methods of calculation is be- 
lieved to be the reason for the low 
plate efficiencies commonly assigned 
to natural gasoline absorbers.’ 

A simplified example of how plate 
efficiency and balance can be con- 
fused is shown on the three McCabe- 
Thiele diagrams of Figure 8. Diagram 
{ represents the original design for 
distillation in which a 98 
percent pure overhead product is ob- 
tained with eight equilibrium plates 
above the feed. When the column was 
tested, it was slightly tilted in the 
direction of too much overhead so that 
the overhead purity obtained was only 
96 percent. The resulting operation is 
given by Diagram B, which shows that 
a part of the eight plates present form 
a near-constant zone at the feed. But, 
if the number of equilibrium plates 
were calculated by the usual means 
from the product composition, the re- 
sult would be as shown by Diagram 
C. It is seen that only seven plates 


a binary 
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are required to give the 96 percent 
purity. Then, if there were 10 actual 
plates, the calculated plate efficiency 
would be 70 percent instead of the 
For commercial col- 
of 
can be 
in this ex 
100 percent 


true 8O percent 

their 
effect 
than 


large numbers 


of 


shown 


with 
the 
greater 


imns 
plates, balance 
much 
ample so that errors of 
in the calculated plate efficiency are 
easily possible, 

It is quite true that the separations 
and the 
properties of the components mathe 


»btained, the heat duties used 


matically fixes the number of equilib 
But for 
large 


rium plates present columns 
with ot 
plates, the accuracy required for these 
calculations to have 
Neither the 


methods used 


reasonably numbers 


any meaning is 
nor 
he 
the 
calculation of the number of plates in 
of length 


Figure 8 


extreme basic data 
the 


can possibly 


accurate enough to permit 


4 near-constant zone 


For 


halane t 


any 
the column of no heat 
could be made exact enough 
to distinguish between the slopes of 
the upper operating lines of Diagrams 
B and ¢ Then, it he concluded 


that commercial columns. it 
to 


can 
for most 


is impossible calculate reliable 
plate efficiencies based on data from 
the ends of the 


A convenient and quick wav of de 


column only 


termining the actual plate efficiencies 


can be based on an accurate tempera 


ture prohle of the operating column 


Equilibrium plate-to-plate calculations 
made for 


are 1 lew plates im the part 


of the column for which the tempera 


ture curve is changing most rapidly 
The overall plate efficiency is simply 
the of the of the 
temperature Murphree 


erTrot 


slopes two 
For 
efficiencies, a trial 


eflic rency 


ratio 

curves 

and 
The 


when 


ty pe 


arrangement used cor 


rect Murphree 


can 
used 
in the plate to plate procedure gives 
a plate temperature curve of the same 
slope as the measured one 


of 


are 


‘ omposi 
an he 
these 


instead 
they 


tions temperatures ¢ 


used if available. and 


give more accurate results 


It is surprising that so little appears 
in the literature concerning a problem 
as expensive and troublesome and as 
as column balance 
the 


widely recognized 

contrast 
intensive study of plate efficiencies 
As a result of this lack 
to the that a 
smoothly column 
for 


astonishing \ 


This is in with present 


there are some 
controlled 


he 


ar 


whom ice a 


running could 


giving a poor separation such 


elementary reason is 
partial explanation of this may be the 
fact that the theory developed for dis 
tillation 


thereon 


| ame d 
that 


and any ¢ aleulations 


are always for columns 
are nicely balanced 


There 


volved 


difficulties in 
of and 


are certain 


in the study balance 
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may explain in part 
to have been done on the 
first that the 
balance measured 
with but only 


by means of the product 


reason 15 


be 


accuracy. 


cannot 
directly any 
indirectly 
impurities. The cause of these impuri 
ties may be confused with other causes 
such as low plate efficiencies, The part 
of the lack of 
balance with cer 
with the 
this 


recognize 


impurities due to a 


cannot be known 
by 
exactly balanced operahon 
latter may be difficult to 
A second difficulty is that the change 


in balance accompanying a change in 


lainty except comparison 


and 


the tower operation is a complex fun 
of 


instruments 


thon the characteristics of the con 


trol Then any adjustment 
of the balance by changing the control 
settings is necessarily trial and error. 
Thus in the example operation, the 
of Figure 3 
predicted in ad 


locations of lines a to d 


could not have been 
vance 

the 
to 
point im 
if the 


cannot 


difficulty in 
what 


A third and major 
study ot 
do about it 
elaborately 


balance is simply 


I here 


adjusting a 


is no 

olumn 
that it 
A« 


control system is such 
be kept in balance 
stated, it is believed that the solution 
the 
adjustment of the control instruments 
In distillation the 


topping the balance is 


previously 


lies in arrangement and proper 


rough such as 
of 
controlled simply by adjusting the cut 


But 


separa- 


crude oil 
and Is no problem 
of 


more and 


temperature 
with increasing sharpness 
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important 
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Thus 
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of the separation may be the source of 


purities are 


half as much or B 
balance increasing 
the reported connection* between plate 
‘relative volatility”. 
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plates and lower plate efficiencies than 
a more difficult séparation (lower 
relative volatility ) 

A separation purity 
more sensitive to balance as the prod 
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uct stream becomes a smaller percent 
age of the feed, Thus. for a binary 
split of 25 
bottoms, a balance of B 


overhead-—75 mols 
1.0 would 
ot 96 


This is a partial ex- 


make an overhead purity per 
cent impossible 
planation of the unsatisfactory purities 
sometimes obtained for components 
present According 
to the theory such products should be 
high those 


amounts 


in small amounts 


obtained in as purity as 
present in greater 

One result of the concept of balance 
is that the body of theory developed 
for distillation becomes directly appli 
cable to the commercial 
With the inclusion of 
the distillation variables 
difference es, whic h otherw ise 


operations 
balance amon 
the theoret 
cal-actua 
seem so irregular and unpredictable 
largely disappear. The difficult sepa 
rations vs. heat duties relations of the 


actual columns fall in line to a sur 


This results 
whole 


in conh 


structure 


degree 
the 
and in the accuracy with which it can 


prising 
dence in theory 
be applied to a specific case. With the 
removal of the chance of balance. the 
close economic design and operation 
of the feasible. A 
much closer approach to the mini 
mum heat duties he The 
failure to control balance in commer- 
to the 
principal reason for the existence of 


column becomes 


can used 


cial columns is believed be 
the substantial group who distrust the 
and feel that the ‘safe” 
way to design a distillation operation 
is by the extension of data from exist 


ing plants 


theory only 
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Figure |. a 
Fugocity of propene at the lower pressures. 


THE INCREASING utilization of 
conversion processes in refineries 
and gasoline plants requires en- 
gineers to make calculations in- 
volving olefins and utilizing data 
on the volumetric and phase be- 
havior of these hydrocarbons. 
From experimental information 
concerning the vapor pressure 
and the influence of temperature 
and pressure upon the specific 
volume of propene and |-butene, 
the fugacity has been computed 
for the liquid and gas phases at 
pressures up to 10,000 psi. in the 
temperature interval from 40° to 
340° F. and from 100° to 340° F., 
respectively. The fugacities of 
these compounds were estimated 
for the gas phase at pressures 
above vapor pressure and for 
the liquid phase at pressures be- 
low it. Corresponding values for 
n-butane were calculated for 
comparison. From these data. 
upon the basis of ideal solution 
behavior and of predictions from 
Raoult’s and Dalton’s laws, the 
equilibrium constants were cal- 
culated for these compounds at 
pressures up to 800 psi. in the 
temperature intervals between 
40° to 280° F. and 100° to 280° 
F., respectively. The values 
are compared with published 
data for the 1-butene—n-butane 
system. 
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| STRIAL interest in the olefin 
hydrocarbons and in their separation 
from other materials has made desira- 
ble a knowledge of the volumetric and 
phase behavior of these unsaturated 
hydrocarbons and their mixtures. Val- 
ues of vapor pressure and the influence 
of pressure and temperature upon the 
specific volume of propene and |-bu- 
tene were established recently.* * These 
measurements were made at pressures 
up to 10,000 psi. in the temperature 
interval from 46° to 460° F. and 100° 
to 340° F., respectively. The data per- 
mit the calculation of the fugacity’ of 
propene and |-butene over the above- 
mentioned ranges of pressure and tem- 
perature. 

The fugacity’ is defined by the equa- 


tions, 


be T In fe = os — 8 (1) 


October, 1950-—-A Gulf Publishing Company Publication 


LACY 
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—i PO (2) 


P ‘ 
The fugacity of a pure component 
may be established from the relation, 


fy 
In - 
P by T 
The residual volume indicated in 
Equation (3) is related to the prevail- 
ing pressure and specific volume by 
the expression, 


Vy bel V, (4) 
~ & P 
Equation (3) is particularly useful in 
establishing the fugacity of a pure 
component in the gas phase. In the 
case of a liquid it is more convenient 
to employ the following expression: 
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TAMLE 1 
Fugacity and Equilibrium Ratie for Propene 
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Figures in parentheses are vapor pressures eipremmed in pea 


The foregoing equations were applied 
the 


and 


in conjunction with volumetric 
data for 
establish the 


temperature 


propene* l-butene” to 


fugacity as a function of 


and pressure. The inte 


grations were accomplished by resid 
ual graphical operations with an un 
certainty of not more than 0.1 percent 


In Table | 


at propen 


is recorded the fugacity 


informa 
Table 


ind for 


whereas similar 


tion for |-butene constitutes 


use here iv 


purposes of ¢« omparison 


calculations for a binary 


Figure 2. Fugacity of |-Buten 


@ estumated for the critica! state at 427 pei. at a preseure 


245.42 
302 Os 


357.94 


a 668 pm. and 197° F 


Values in brackets wer: 


system, corresponding values have 
been determined for n-butane upon the 
basis of earlier volumetric measure- 
ments.” They are presented in Table 3. 
These data are limited to a maximum 
and a maximum 
temperature of 280° F. The fugacity 
of the liquid phase at pressures below 
and that of the gas 


phase at pressures somewhat above va- 


pressure of 800 psi 


vapor pressure 
por pressure have been included. The 
latter information was obtained by di- 
rect extrapolation of the fugacity of the 
liquid phase to the lower pressures 
und by extrapolation of the ratio of 
the fugacity of the gas phase to the 
to values above pres 


pressure vapor 


e at the Lower Pressures 





* Fquilbrrum ratios were obtained by use of the relat 


btained tv extrapolation and represent unstable states 


sure. These estimated values of fugaci- 
ties for phases that are not stable in 
the pure state have been placed in 
brackets. Equilibrium constants (per- 
haps better called equilibrium ratios) 
applicable to ideal solutions’ have 
been included in Tables 1 and 2. 
These were computed from the re- 
corded values of the fugacity by appli 
cation of the following expression: 


The fugacities of the liquid and gas 
phases indicated in Equation (6) apply 
to the same pressure and temperature 
and therefore involve a value for one 
phase at a stable state and for the 
other at an unstable state, obtained 
by extrapo.ation. The data for the 
stable phases are not believed to i 
uncertainties greater than 0.3 
percent However, the estimated values 
of the fugacity of the unstable phases 
involve uncertainties as large as 
+ percent. The magnitude of this un 
certainty increases nearly directly with 
the the difference in 
pressure between the state in question 
and the state at which the phase in 
volved would be stable 

In Tables 4 and 5 are presented the 
fugacities of propene and |-butene at 
pressures from 1000 to 10,000 psi. in 


volve 


may 


magnitude of 


the temperature intervals from 40° to 
160° F. and 100° to 340° F. In this 
instance only the fugacity of the stable 


phase has been ine luded It is believed 
that 
certainties greater than 0.5 percent As 
the 


these values do not involve un 


a matter of interest ratio of the 


to the 
and |-butene in the gas phase has been 


fugacity pressure for propene 


presented graphically in Figures | and 


2 while the ratio of the fugacity of the 








liquid phases of these compounds to 
the fugacity at bubble point is de- 
picted in Figures 3 and 4, The fu- 
gacity of propene and I-butene at bub- 
ble point for each of the tempera- 
tures indicated in Figures 3 and 4 may 
be obtained from Tables | and 2, re- 
spectively. 

The data presented in Tables 1 and 
2 were employed earlier to predict the 
behavior of the propene—-|-butene sys- 
tem,” which was then compared with 
that of an ideal solution’ and of a set 
of coexisting phases following the laws 
of Raoult’ and Dalton. It appears 
that the propene——l-butene system ap 
proximates an ideal solution except in 
the critical region but deviates mark- 
edly in behavior from the laws of 
Raoult and Dalton. 

The phase behavior of the |-butene 

n-butane system has been investi- 
gated over a limited range of condi- 
tions'' and affords another opportun- 
ity to check the applicability of ideal 
solutions in describing the phase be- 
havior of hydrocarbon systems invotv- 
ing olefins. Such a relationship would 
be expected to apply only at relatively 
low pressures, In Table 6 are presented 
equilibrium constants for the l-butene 
n-butane system as determined experi 
mentally, established from the laws of 
Raoult and Dalton, and predicted from 
ideal solutions, The equilibrium con 
stants for n-butane based upon Raoult’s 
and Dalton’s laws were obtained from 
recent vapor pressure measurements” 
which with the 
studies of Beattie, et al The behavior 
of this compound in an ideal solution 
was calculated from the fugacity values 


agree well earlier 


contained in Table 3. The correspond 
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Figure 3. Fugacity of Propene at High Pressures 


ing values for |-butene were computed 
from available vapor pressure data’ 
and the equilibrium constants recorded 
in Table 2. 

Figure 5 shows the ratio of the ex 
perimental equilibrium constant of | 
butene in the |-butene—n-butane sys- 
tem to those predicted from ideal solu 
tions and from Raoult’s and Dalton’s 
similar com- 


laws. Figure 6 makes a 


parison for n-butane. As in the case of 


the propene l-butene system.” the 


|-butene-_n-butane system" appears to 
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conform more nearly to an ideal solu- 
tion than to Raoult-Dalton behavior 
The Gibbs-Duhem relationship 

when applied to the coexisting phases 
of a binary system which follow the 
laws of Raoult and Dalton may as- 
sume the following form: 

YP 


din 


Kays 
n 
Xv 
The 


binary 


applied to a 
of ideal 


same expression 


heterogeneous system 


solution leads" to 


Yui 
din xi 
1X, 


ax 


The avérage deviation of the |-butene 

n-butane system from Equation (7) 
expressed in terms of Briggs loga- 
rithms for mole fractions of |-butene 
between 0.2 and 0.8 for the liquid 
0.0596 for 100° F. and 
160° F. The deviations 

n-butane system from 
the behavior described by Equation 
(8) at mole fractions of |-butene in 
the liquid phase between 0.2 and 0.8 
were —0.0090 and —-0.0042 for tem- 
peratures of 100 160° F.. re- 
spectively. This con 


phase is 
0.0753 for 
of the |-butene 


and 
information is 
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NOMENCLATURE 


b = specific gas constant, 
b R/M 
d= total differential 
f = fugacity, tb./in.’ 
equilibrium constant or 
equilibrium ratio 





= natural logarithm 

mole fraction of component 
in a phase or system 

pressure, Ib./in.* absolute 

vapor pressure, !b./in.’ 

thermodynamic tempera- 
ture, 

specific volume, cu. ft./lb 

residual specific volume, 
cu. ft./Ib 

mole fraction of component 
in the liquid phase 

mole fraction of component 
in the gas phase 

a constant tor any me 
temperature 

lefinite integral 

chemical potential of com 
ponent, Btu./tb 
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Figure 4. Fugacity of |-Butene at High Pressures 
Subscripts 


b bubble point 





d dew point 
re gas phase 
ideal solution 
component k 
liquid phase 
basis of Raoult’s and Dal 
ton’s laws 
n-butane 
1\ |-butene 


——— Figure 5 
Ratio of Equilibrium Constant for |-Butane in 
the | -Butene-n-Butane System 





Figure 6 
Rotio of Equilibrium Constants for 
n-Butone in the |-Butene-n-Butane 





sistent with the earlier statements as 





to the relatively good agreement of 
the I-butene—-a-butane system with 
ideal solutions in the temperature in- 
terval between 100° and 220° F. and 


emphasizes that substantial deviations 
from the laws of Raoult and Dalton 


exist 
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212 280° F. (436.8 Presaere 
. wer. Mer. | 


> 


100 F. (51.5)° lee” F. (1204 220° F 
batacty* Equslb- Fegacsty bqasbd- Pupgactty Fquchb- Fagecvy Fqurhb- : 

rum> nem om wm 149.54 

Ges Liquid = Rate Gas Lignid = Ratie Gas Liquid = Ratio Gas Liquid «= Ratio 

Lave 


1.000 102.92 Loe 187 4 1 000 308 80 


7.15 Loe 1 0K 7 1 000 1.000 


1951.03 


JNA US 
324.00 
349 50) 


TABLE 6 


TABLE 4 
Comparison of Equilibrium Ratios of 1-But 


Fugacity of Propene at Higher Pressures 


ond a-3 





) Butane o- Butane 


Ev pert 
meatal* ideal Ideal 


1 Ome I 

1 036 11 

1.027 1059 

1.o12 1 ods 0970 
1.000 Loo 1000 





* Exapermental values based on |-Rutene a-Butane sytem 


* Vapor pressure of n-Butane Vapor pressure of | Butene 


her, 1950-—A Gulf Publishing Company Publication 








Skelly Revises Schafer Plant 
For Increased Production 


producti 
ns daily 
plant 4 


Figure 1, 
Soonnl 


eve ™ 


this sect 


Left—Distilletion Unit wth Super-Fractionating Still in Center, Right—Skelly's New 


mn Ich nstalling new olumns 


rion vas to 
was built 


d extensive 


Skelly Oil Company's 

Schafer 1 Gosoline 

Plant Locoted neor 
Borger, Texas 


initial 
plated, 20-odd 


selected was consider 


gasoline plant design 


comparable wit! th 
time H 


creased apacity 


efficiencies led t 


that vever 


and higher 


the 


equipment 


revisi 


thor t new 


Smooth Change-over 
the plans for re 
pipe 


facilities 


and coolit 


(Figures 2 and 3), one of the 


ot nes. enwine ft ms 


byectives 


maintam operation riginal 
| ' 
pliant as iong new 
equipment wa 

' 


placed in operat 


Engine Room with Coolers in Foreground 


Petroleum R. 


finer 








Pot with Distribution Piping to Burners under Direct -Fired 
Heater in Skelly's Plant Loceted in the Texos Ponhondle 


gas meter ation equipment a fractionator re 


since the new process required 


boilers 


installed 


higher temperatures than could be eco 


vith the existing 


tube, di 


nomically btained 
vertical 
(Figure 4) 


sed to 


equipment, t iaree 
rect-fired heaters were in 
supply heat for 
cessing 
ring these furnaces 
rractices, but the equip 
f fuel gas is some 
shown in Figure 5, 
a pot or drum on the 
beneath the heater to 


erm scale to drop out 


fistil hefo rs the burners 


Piping 


Tower Containing Cooling Equipment over which Cold Water from Spray Tower is Pumped 
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Rich Absorption Oil Heater and Heoter which Prepored Process 
Oil for Pumping through Reboilers in Schafer Plont 


to each burner from the drum is made 


from a collar welded to the head 


ot the 


pipe 
in a circle 


Each 


burner line is equipped with a valve for 


drum. The collars are 


near the edge of the drum head 


regulation of the individual burner, or 


to permit it to be taken out of service 
without disturbing the volume controller 
\ ground 


plifies removal of a burner for inspection 


union joint in the line sim 


or repair 


Treating of Sour Gas 
A substantial portion of the inlet gas 
to the plant is sour gas, which is treated 
Some 
field 


absorption; 


in a unit using monoethanolamine 


of the gas enters the plant under 


vessures hich enough tor 


however, the greater portion of the was 


is received at or near atmospheric pres 


sure and is compressed for absorption 


Water for 


pumped over conventional spray 


cooling in the plant is 


towers 
then pumped from the base of te tower 
tower containing distribu 


to a smaller 


tron headers and the coils. This practice 
of removing the coil sheds from the base 
of the 


the cooling tower on the downwind side 


cooling tower permits locating 
of the plant to prevent spray from blow 
ing into the process area. Since the coil 
shed towers are located in the process 
area alongside the main pipe runs, Fig- 
ure 6, and in front of the engine room, 
Figure 3, a substantial reduction in pip 


ing was realized 
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Catalytic Cracking 


MARSHALL SITTIG 


Chemical Engineer 
Detroit, Mich 


PART il! 


THE FLUID Catalytic cracking process—the result 
of a tremendous development program by Stand- 
ard Oil Development Company—is the subject of 
Part Il of this series on catalytic cracking. 

While the Thermofor catalytic cracking process 
of Part Il and the Fluid process are both moving- 
bed processes, they differ greatly in catalyst size 
and catalyst transfer methods. In the Fluid proc- 
ess, the catalyst may average 300-mesh (about 
40-micron particles). In the Thermofor process. 
the catalyst varies from 4-10-mesh in size. The 
fluid process derives its name from the method 
by which these particles are transported and con- 
tacted with hydrocarbon vapors in the process. 

This part of the series describes the history and 
development of the fluid process to its present 
status with extensive references to permit detailed 
study. Also included are discussions on late im- 
provements and some of the more pertinent prob- 
lems of the process. 


research spotlight on catalytic crack 
ing 

Fixed-bed catalysts 
plant operation and neared the com 


attained pilot 
mercial stage on the drawing boards 
Then a pow dered-cataly st pilot plant 
was built in which the powder was 
forced into a vaporized oil stream by 
a screw conveyor, The design then ap 





UOP Cotalytic Cracking Unit ot Detroit which uses powder catalyst in a “Fluidized” Operation 
proached commercial size plant con- 


struction. At this point four hundred 


8 
HE principle of the Fluid catalytic 


a patent 


crac king process = not new 


on the roasting of ores" granted in 
1879 probably being the forerunner of 
the present Fluid process. However a 
thought generally occurs to a number 
ol people before it reaches the mind 
of the person or group with the genius 
to appreciate its full implications and 
to apply it under optimum conditions 
Such a group was the Standard Oil 
Development Company. The original 
Esso patents were issued to W. W 
Odell in 1934 and reissued in 1940 

Further patents to the Esso group fol 


lowed.** * 
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Development of the Fluid catalyst 
process by Standard Oil Development 
Company covers a ten year period. 
Years of hard work by hundreds of 
operators, mechanics, chemists, chemi- 
cal engineers, mechanical engineers. 
and analysts had to be coordinated and 
concentrated to bring the revolutionary 
technique into actual accomplishment, 
P. Russell.” 


work in 


according to R 

Hydrogenation early 
1930's began the parade 
toward more and better gasoline from 
Extensive equipment re 
quirements and insufficient 
quality from hydrogenation turned the 


the 
catalytic 


‘ rude oil 
gasoline 


individuals (one-third technical men) 
had worked two years and spent nearly 
a million dollars on this one process. 

Then it became clear that if the 
proper amount of gas were mixed with 
the catalyst, it became fluid and could 
be made heavier or lighter as desired 
by changing gas addition and by con- 
trolling the speed at which the new 
fluid moved through vessels or pipes. 
This technique of changing the density 
of the fluid could be used through a 
system of standpipes to generate any 
desired particular 
point in the system and by proper 
manipulation could bring about re- 
circulation of catalyst through the unit 


pressure at any 
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without the necessity for any moving 
mechanical parts. 

Thus five million man hours of re- 
search, development, and engineering 
went into the final Fluid process. An 
additional one hundred twenty five 
thousand hours of engineering work 
are required to design a specific plant 
instal lation.*° 

Further details of the development 
of the Fluid process with particular 
reference to pilot-plant development 
may be found in the literature.** 


Fundamental Theory of 
Fluidization 


The widespread commercial appli- 
cation of the Fluid catalyst process in 
the petroleum industry has far out- 
distanced work on a basic understand- 
ing of many of the principles involved 
in the fluidization of a solid by a gas 
Since it is a mechanical phenomenon, 
subject to empirical interpretation, 
much can be done without this knowl- 
edge. Efficient design work, particu- 
larly from the standpoint of producing 

demands 
principles, 


the most design. 


knowledge of the 


economic 
basic 
however 

Some generalizations regarding the 
handling of solids-gas reactions are 
presented by Kelbach.** Basic observa- 
tions from a study of fluidizing proc- 
esses in laboratory equipment have 
been published.** Pressure drop, heat 
transfer, and critical sizes of equip- 
ment were studied in the latter work. 
Pressure drop was found to be practi- 
cally independent of gas velocity and 
to equal the weight of suspended solids 
over the area in question. The work on 
heat transfer indicated little effect of 
suspended solids on heat transfer rates, 
but the ranges covered were very nar- 
r>w and firm conclusions could hardly 
be drawn, A gap in the published lit- 
erature definitely exists on the subject 
of heat transfer to and from fluidized- 
solid mixtures, A considerable wall or 
diameter effect on fluid flow was noted 
in tubes of less than six 
inches. An equation has pre- 
sented for the calculation of the resi- 
dence time of a particle in a Fluid 


diameter 
been 


reactor.” 

The fundamental relating to 
the fluidization of solid particles have 
been studied using air and water as the 
fluidizing media by American” and 
by Russian” investigators. 


laws 


The Original Upflow Process 


A Fluid catalytic cracking plant con- 
essentially of three sections: 
cracking. regeneration, and fractiona- 


sists 


tion. 

Regenerated catalyst from a storage 
hopper flows by gravity down through 
a standpipe wherein a pressure head 
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is build up on the catalyst. The latter 
is picked up by the hot fresh oil vapor 
and daniel tite the reactor, 

In some early units a furnace was 
employed to preheat the charge. Just 
as in the development of Thermofor 
cracking, however, a technique was 
developed for the processing of liquid 
charge stocks. This was accomplished 
by introducing the hot catalyst di- 
rectly into cold oil and vaporizing the 
oil at the solids-pickup point. 

Although high catalyst concentra- 
tions are obtained in the fluid reactor, 
the solid-gas mixture is very turbulent 
through the entire length of the reac- 
tor, and resembles a boiling liquid in 
many respects. The cracked products 
and spent catalyst (entrained by the 
rapidly flowing vapors) pass overhead 
together from the reactor and are sepa- 
rated in dust recovery equipment. 

The spent catalyst from the dust re- 
covery equipment drops into a storage 
hopper, flows down a standpipe, is 
picked up by an undiluted air stream 
and is carried to the regenerator in 
which carbonaceous products are re- 
moved by combustion. The regenerator 
is a large reaction vessel quite similar 
to the cracking reactor, and flue gas 
and catalyst pass togéther from the 
top of it to further dust recovery 
equipment. The regenerated catalyst 
drops into the fresh catalyst storage 
hopper and completes the cycle.” 

The cracked products are fraction 
ated in conventional equipment and 
the flue vented to the atmos- 
phere. 

These Fluid plants are characterized 
by the absence of cycle-timing devices 
catalyst -circulating 


gas is 


or mechanical 
equipment. 

Heat evolved in 
used to: 


regeneration is 


1) Preheat the was oil feed 
2) Produce steam 
3) Supply the heat 


action 


f the cracking 


Reaction temperatures may vary 
from 800-1000° F. and regeneration 
temperatures from 1000-1200° F. 


The Improved Downflow Process 


Continued development work on 
Fluid catalytic cracking evolved the 
“downflow” or “boiling-bed” type of 
reactor wherein only a small portion 
of the catalyst passes overhead with 
the oil vapors rather than all of it as 
in the upflow process just described. 
The advantages of the newer downtlow 
system are as follows: 


of dust recovery has 
simplified since only abort 
0.5 percent of the circulating solids 
stream must be recovered in this manner 

2) The level of solids and thus the 
contact time in the reactors can be set 


1) The problem 


heen greatly 
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at will, In upflow operation the solids 
holdup is a function of numerous operat 
ing variables 

3) External catalyst hoppers are not 
needed because the reactor and regen 
erator act as storage vessels themselves 

4) The height of the supporting struc- 
ture is less, due to lower standpipe length 
because of pressure drop in the 
fluidized solid circulating stream 

5) The solids recovery equipment may 
be incorporated partly within the reac- 
vessels themselves in the form of 


less 


tion 
internal cyclones 


The passage of gases or vapors up- 
ward (counter to gravity) at controlled 
rates through a mass of powdered 
solids produces the “fluidized fixed 
bed.”"* The passage of the gas or va- 
por causes the powdered solid to be- 
come mobile so that it moves about, 
resembling an agitated liquid. The 
particle size of the powder is regu- 
lated so that little of it is carried out 
of the reaction zone with the gas or 
vapor. 

The raw oil charge stock, usually 
gas oil, is preheated by heat exchange 
with a recirculated oil stream from 
the fractionating column bottoms as 
shown in Figure 7, see next page. 

It may then go to a catalyst-to-oil 
heat exchanger, where it receives fur- 
ther preheat from a catalyst stream 
which circulates between the exchanger 
and the regenerator and which is pro- 
pelled fluidwise by a fresh air stream. 
The main purpose of this heat ex- 
changer, whose use has been advocated 
in Fluid cracking plants designed by 
Universal Oil Products Company, is to 
give a wide degree of flexibility to the 
catalyst-to-oil ratio, As there is a defi- 
nite amount of heat to be removed 
from the regenerator, it is obvious 
that, when part of it is transferred to 
the heat exchanger, there will be less 
left to be transferred to the catalyst 
circulating between the regenerator 
and the reactor; thus a lower catalyst- 
oil ratio is permitted. 

A regenerated catalyst cooler in which 
a part of the heat of regeneration is 
transferred to boiling water is favored 
in Fsso designs.”* The incorporation of 
such an exchanger permits reduction 
in the catalyst-oil ratio below that nor- 
mally set by a combination of carbon 
content of spent catalyst and regenera- 
tion temperature, just as the catalyst- 
to-oil exchanger does. These exchang- 
ers are used in those cases where ex- 
cess heat is available in the system. 
When there is a heat deficiency, it is 
supplied by heating the charge further 
in a fired tubular heater. 

After preheating, the oil enters the 
reactor riser where it comes in contact 
with the hot regenerated catalyst flow- 
ing from the regenerator. The oil is 
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now completely vaporized, and the 
catalyst is fluidized to a relatively light 
condition so that the mixture flows 
upward into the reactor, Usually recir- 
culated process gas or steam is injected 
into the reactor riser to aid in fluidiz- 
ing the mixture. 

The velocity in the reactor is greatly 
decreased from that in the riser as a 
consequence of the greater cross-sec 
tion of the reactor so that the solids 
tend to concentrate in the gas 
stream. Under 
solids form a dense. turbulent bed hav 


now 
these conditions the 
ing a relatively clearly defined level 
The velocity in the vessel is sufficiently 
low and enough disengaging space is 
provided above the level so that only a 
small amount of solids passes overhead 
with the The 
made large enough to afford the re 


gas reaction vessel is 
quired reaction time in the dense bed 
of fluidized solids, and the major por 
tion of the solids fed to the reactor is 
withdrawn through a well to the outlet 
solids standpipe 

The vapors leaving the reactor do, 
however, carry some of the catalyst 
fines with them. The major portion of 
fines is recovered by 


these catalyst 


passing the vapors through cyclone 
The 
fines is recovered as a slurry at the 
bottom of the primary fractionating 
The bottom of this fraction 


ating column is of special design. In 


separators remainder of these 


column 


stead of the conventional bubble plates. 
it simply contains a series of baffles 
which are less prone to plugging, over 
which the bottom product is circulated 
by a slurry pump through a waste 
heat boiler and then back to the col 
umn above the feed point which is at 
the bottom of the column, This circu 
lating stream both recovers heat from 
the hot 
any catalyst entrained in the feed 


A small portion of this circulating 


column feed and scrubs out 


slurry stream is constantly withdrawn 
for recovery of the catalyst content. 
This may 


the fresh reactor charge and contains 


amount to 3-10 percent of 
about 0.5 pound of catalyst per gallon 
Early practice was to send this slurry 
directly to the 
resulting 


return stream reactor 


but high carbon formation 


from the introduction of so much 
heavy stock »roved undesirable. Hence 
a Dorr 


percent of 


return is now treated in 
about 70 


slurry 
thickener 
the heavy oil is removed as a clear oil 


where 


containing less than 0.01 pound cata- 
lyst per gallon, The thickened sludge 
is diluted with fresh feed and sent to 
the reactor along with the main feed 
stream 

Regeneration air enters at the base 
of the regenerator riser and carries 
the catalyst from the reactor outlet 
solids standpipe upwards into the re- 
generator, As the regenerator is quite 
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large, some being more than 40 feet 
in diameter, a perforated plate is in- 
stalled to assure even distribution. 
Regenerated catalyst flows into the 
drawoff wells, down to the fresh cata- 
lyst standpipes and also down to the 
catalyst heat exchanger. The material 
in the standpipes is quite dense so that 
the head developed is sufficient to 
cause catalyst to flow into the reactor 
and into the heat exchanger. the flow 
rates being controlled by slide valves 
The products of combustion leave the 
regenerator through a cyclone separa- 
tor which removes the greater part of 
the entrained catalyst. The gases then 
go through a steam generator, which 
recovers a large part of the waste heat. 
and then through a Cottrell electrical 
precipitator, which recovers most of 
the remaining catalyst. From there the 
discharged to the atmos- 


vases 


are 
phere 


Improvements in Fluid Units 


Just as in the development of the 
Thermofor process, there was a trend 
from the use of more or less irregu- 
larly shaped catalyst particles to spher- 
ical particles having much lower at- 
trition there has been a trend 
from the early ground catalysts to 
specially manufactured micro-spheroi- 
dal catalysts of narrower size 

One of the latest Fluid units which 
utilizes this new catalyst together with 
other design improvements is that of 
Shell Oil Company at Deer Park, near 
Houston.”****’ A description of this 
unit should serve to illustrate the lat- 
est developments in the application of 
the art of Fluid cracking 

One of the features of this unit is 
the fact that the regenerator vents di- 
rectly to the atmosphere. This elimi- 
nates the waste heat boiler, the Cottrell 
precipitator, and the attendant duct- 
work, This has been made possible 
through incorporation of two-stage cy- 
clones within the reactor in place of 
single-stage cyclones previously used. 

A smaller line with no complicated 
expansion bends is used between the 
reactor and the fractionating column. 
This was made possible by the utiliza- 
tion of the maximum possible pressure 


loss, 


range. 


drop in this section 

['wo-stage cyclones are also used in 
the top of the reactor. The lessened 
catalyst recovery problem resulting 
from this change permits the elimina- 
tion of the Dorr slurry thickener in 
favor of a simple settling tank. 

Withdrawal of catalyst from the re- 
actor through a special stripper rather 
than simply through a side well as in 
earlier units has been adopted in this 
unit, An “egg-crate” section is uti- 
lized” with each cell having its own 
stripping-steam reducing 
oil loss at this point to a minimum. 


connection 


The stripper has 26 box-sections, each 
23 inches square and 15 feet high*’ 
with five steam nozzles in each com- 
partment, 

Distributor grids of new design have 
been incorporated in the base of both 
reactor and regenerator. They are com- 
posed of hollow, parallel beams which 
are shaped to minimize erosion and 
whose faces are fitted with renewable 
wear plates. 

A pre-heating furnace enables the 
reduction of the catalyst-to-oil ratio to 
7:1. A feature of this furnace is the 
incorporation of superheating tubes 
generated in the 


for the wet steam 


catalyst exchangers and in the slurry 


oil waste-heat boiler Here are the 


advantages gained from the low cata- 


lyst-to-oil ratio: 


1) Smaller risers and standpipes 
be used 

2) Erosion rate 

3) Steam stripping 
creased, reducing the amount of 
unit re 
hour 
and 225 psi. when cir 
f 13 toms per 


luced 


efficien ms ow 


is re 


stean 


required. O11] stripping im this 
only 10,000 pounds per 


at 550° F 


quires 
steam 
t 


ulating catalyst at a rate 


minute. This is less than half the steam 
in earlier units where cata 


tons per 


consumption 


lyst rates were upward of 30 
minute 
4) The 


required is 


quantity regeneration att 


reduced 


Over-all height of the unit is low 
ered. The top of the regenerator cone 
is but 140 feet above grade®’ which 
may be compared with 175 feet in 
earlier units.” This was made possible 
by accurate knowledge of pressure 
drops from operation of previous units 
resulting in closer design in this case. 

Miscellaneous minor improvements 
were also made in the design of the 
unit at Deer Park for ease of opera- 
tion and maintenance. These include 
ample room between pieces of equip- 
ment, accessible piping, manholes in 
equipment, and many hoists and cranes 
to permit removal and handling of 
heavy parts, and plenty of catwalks 
for easy access and repair 


Fluid Cracking for the Small 
Refiner 

Universal Oil Products 
has pioneered work on a unique varia- 
tion of the usual equipment placement 
in Fluid units which is particularly 
adapted to small units."' ** It consists 
of placement of the reactor directly on 
top of the regenerator in a single self 
supporting shell, eliminating the heavy 
support structure necessary for the 
support of separate units at considera- 
ble elevation above grade. 

The first small Fluid units 
structed did not employ this advanced 
design but did embody some very in- 
teresting design innovations, Such a 
unit was the 2600-barrel-per-day unit 


Company 


con- 
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constructea at the plant of Frontier 
Refining Company, Cheyenne, Wyo.'*” 
One novel feature of this earlier 
plant was the operation of the regen- 
erator under pressure, eliminating the 
necessity for a long dropleg under the 
regenerator and reducing the over-all 
height of the unit from 240 to 130 
4 second novel feature was the 
use of a catalyst scrubber whereby 
regenerator effluent gas was contacted 
countercurrently with the feed, pre- 
heating the feed by direct heat ex- 
change and simultaneously recovering 
catalyst entrained overhead from the 
regenerator 
The use of microspheroidal catalyst 
in the newer all-in-one units has elim- 
inated the need for the oil scrubber or 
any other secondary catalyst recovery 
4 second advantage over the earlier 
design incorporated in the Frontier 
unit is the fact that the new unit per- 
mits countercurrent operation in the 
regenerator, Since the reactor is above 
the regenerator, catalyst is passed 
through the regenerator countercurrent 
to fresh air entering at the bottom. 
This has permitted reduction in the 
oxygen content of the flue gas to 0.5- 
1.0 percent from two or three times 
that amount in earlier units employing 
the conventional boiling bed.* 
The over-all these 
units is about 125 feet. 
Operating cost for the small-scale 
process for a 2000-barrel-per-day unit 
operating at 60 percent conversion on 
gas oil feed are estimated at about 29 
cents per barrel per day of charge, 
taking credit for steam production but 
no credit for fuel-gas production.” 
The first commercial unit patterned 
upon the improved all-in-one design 
was put on stream at the Detroit refin- 
ery of Aurora Gasoline Company on 
June 10, 1947."°"'®? Tt was designed 
for 3300 barrels per day charge at 60 
percent conversion or 4030 barrels per 
day charge at 50 percent conversion. 
Elimination of the air riser into the 
regenerator has eliminated the use of 
costly expansion joints in this line. a 
feature of large Fluid units. Also the 
air preheater is directly connected to 
the regenerator in this unit, eliminat- 
ing the hot-air line and any expansion 
joints therein. 


feet 


height of new 


Carbon Formation and Carbon- 
Burning 
During the recent war, it was ob- 
viously critical to push Fluid cracking 
units to their peak capacity. It was 
found that carbon-burning capacities 
of these plants were the bottlenecks '®* 
and equipment modifications were 
made with this in mind. 
This was done in two ways: a) by 
improving the percentage of the feed 
converted to carbon on the catalyst 
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and b) by altering regeneration ca- 
pacity so that a greater carbon-burn- 
ing rate was possible. Improvement of 
the conversion to carbon was achieved 
partially through improved stripping 
of entrained hydrocarbon vapors from 
the catalyst leaving the reactor, and 
partially by a reduction in the cata- 
lyst-to-oil ratio, permitting increased 
regenerator temperatures. 

This increase in permissible regen 
erator temperature also gives increased 
burning rate, which for a given con- 
tact time in the regenerator, permits 
more efficient utilization of combus- 
tion air. Oxygen concentrations in flue 
gas have been lowered from 2-3 per- 
cent to half that amount, resulting in 
higher carbon-burning capacity. These 
figures are based on an example 
wherein regeneration temperature was 
raised 100° F., from 1050° to 1150 
F., by decreasing catalyst-to-oil ratio 
from 23:1 to 10:1 at constant reactor 
temperature and conversion. 

The most important item in altera- 
tion of regenerator capacity consisted 
of operating the regenerator under 
pressure at 5 psi. This effected a total 
gain in carbon-burning capacity of 30 
percent, This is estimated on the basis 
of no change in the carbon-hydrogen 
ratio of the coke carried to the regen- 
erator. Improved stripping increases 
this ratio so that an additional 15-20 
percent gain in capacity is possible 
due to the fact that less oxygen is used 
in the combustion of hydrogen when 
burning carbon-rich coke, 

Typical values for carbonaceous 
content of spent fluid cracking catalyst 
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run from 1-2 percent.'’* It is inter- 
esting to compare these figures with 
those for the Thermofor process "* of 
6-8 percent and for the Houdry 
process of about | percent." 

The operating variables in a fluid 
catalyst regenerator may be classified 
under headings *”* as follow: 

1) Temperature of regeneration, Increase 
in temperature increases the reaction 
rate of carbon burning. On the other 
hand, catalyst sintering involving per 
manent loss of activity, and materials 
of construction problems set an upper 
temperature limit of 1100° F. for syn 
thetic catalyst. This upper limit is 
1050° F. for clay catalyst’ is set 

by the deactivation effects of tempera 
ture and steam and the necessity for 
reasonable catalyst makeup rates, 
Type of catalyst. The problem of tem 
perature deactivation of catalyst has 
already been mentioned. In addition, 
the cracking catalysts exert a directive 
effect on the combustion reaction in 
the regenerator and various catalysts 
will produce various CO,:CO ratios, 
These ratios are fixed by temperature, 
particle size, and catalyst composi- 
tion. The largest amount of CO is 
obtained at about 1200° F. Ratios of 
CO,:CO run from 08-10 for syn- 
thetic catalyst and from 1.5-1.7 on nat 
ural catalyst. A decrease in this ratio 
from 1.9 to LO gives a 6 percent in- 
crease in coke capacity due to lessene 
heat release. 

Analysis of catalyst deposit, The car 

bon content may run from 93 percent 

to 87 percent and hydrogen content 
from 7-13 percent depending on strip- 
ping efficiency of the spent-catalyst 
stripper, Poor stripping results in hy- 
drogen-rich coke, requiring increased 
combustion air, 

4) Fraction of coke removed during re- 
generation, Of the 1-2 percent coke 
on the spent catalyst, 0.3-1.0 percent 
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must be 


after 
‘ omple te 


remains regeneration 
eulty af 
balanced against activity in the reactor 
and the fact that coked feed 
to the regenerator is prone to 


entrainment 


burning 


heavily 
more 
from the regenerator 

With 


time 


Residence time in the regenerator 
distribution, a residence 


to reduce 


good air 
of fwe minutes should sulhce 
arbon to OS weight 
Actually 
ras velocities 


ol the 


time should be 


content percent 
ut prevailing bed depths and 
actually 
10-20 
held 


activity and 


used are 
This 


however 


times 


order af minutes 


down 


because lows of increased 


makeup rate result from prolonged 


ontect at regenerator temperatures 


Regeneration pressure Pressure oF 
eration definitely aids regeneration and 
balanced against cost 


must simply be 


lysts in both Huid and fixned-bed pro 


compression 


formation of carbon on cata 


esses has been studied in detail by 


Voorhies.'’’ Equations and graphical 


correlations have been developed in 
this work which permit prediction of 


know ledge 


reactor 


carbon formation from a 


of conversion, feed rate and 


residence time 


Mechanical Features of Fluid 
Plants 


The use of flow lines from three to 


six feet in diameter, which preclude 
use of expansion bends has resulted in 
the development of special expansion 
joints for Fluid cracking plants.'’*:'** 
10s 


One Esso 
plant Baltimore is nine feet in diame 


section of pipe in the 
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must be made to 
permit expansion of over 14 inches in 
length between room and operating 
temperatures.” 
An expansion joint employed in one 
fluid plant is 72 diameter. 
suspension at 25 psi. and 
through the joint 
movement 
movement 


ter, Arrangements 


inches in 
Catalyst 5 
1070 F 
which has a lateral design 
of 2.9 inches and a linear 
of 1.6 small 


cirele the joint and supply 


passes 


me hes. Two pipes en- 
inert gas 
to the bellows at higher pressure than 
the catalyst stream, thus 
accumulation of catalyst 


bellows elements and insuring proper 


preventing 
dust in the 
joint movement 
A specially 


bellows is employed as the basis of 


welded stainless steel 
these huge expansion joints 

The question of erosion would seem 
when 


of tremendous one 


first considers the fluid catalyst proc- 


importance 


ess. Actually, plain carbon steel equip- 


ment is largely used and erosion is 


controlled and minimized “™ by 


1) Proper choice of velocities 


) Streamlining 


+) The use of protective wear plates 


Virtually every shutdown which de 


layed gasoline production during 


+4 or Id +4 ar 


form or 


Il was due to erosion in 
Ceramic lin- 


11 


one another 
ing of dense phase catalyst lines has 
been abandoned in favor of carefully 
curved lines of steel or alloy depend 
ing on the encountered 


It is interesting to note in this regard 


temperature 


<< 


Operating Control 

Room of a Downflow 

Fiwid Catalytic 
Cracking Unit. 


that plain carbon steel is superior to 
alloy steel on an erosion basis alone. 

A change in the type of cyclones 
used, a lowering of permissible veloci- 
ties in cyclones and reduction of solids 
loading in cyclone feeds have contrib- 
uted to increased cyclone life 

Erosion of slide valves controlling 
the main process streams a se- 
rious problem in early fluid plants. 
This problem was met by designing 
for throttling operation at a more 
nearly wide-open position and by the 


was 


use of two valves in series, one always 
wide that a substitute was 
always available in case of emergency. 


open so 
Refractory linings for vessels and 
pipelines in fluid units and their evo- 
lution have been discussed in a recent 
publication.*** 


The problem of conveying the cata- 
lyst dust from freight cars to storages 
and thence to the process equipment 


as well as between storage points 
within the unit is unique to the fluid 
The Fuller-Kinyon conveying 
system has long been used in the pneu- 
matic conveying of various solids and 
proved applicable to the conveying of 
catalyst, The Fuller-Kinyon pump '"' 
has been described in a series of pat- 
ents issued to Alonzo C. Kinyon. 
James W, Fuller, and their colleagues 
beginning in 1918, The pump 
sists of a screw conveyor of gradually 
decreasing pitch which compresses 
particulate solid material at the same 


process 


con- 
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time it advances in the direction of 
the entrance to a pipe system. Thus 
the backward leakage of gas into the 
solids feed line is prevented. 


Control Instrumentation 

Instrumentation of course plays an 
important part in fluid catalytic crack- 
ing.**. 104.0! 113,114 

Oil flow to the plant is controlled 
at a constant rate. 

Oil feed temperature to the unit is 
controlled by regulating the flow of 
fuel to the preheating furnace. 

The reactor temperature is 
trelled by adjusting the amount of hot 
fresh catalyst entering the reactor.’ 
The is regulated by a 
slide bettom of the re- 
generated These slide 
They may 
range in diameter from 34 to 42 inches 


con- 


catalyst flow 
valve at the 
catalyst leg 
valves are quite unusual 
nine tons 


$10,000 


and weigh approximately 
Their about 
This control essentially 
conversion catalyst 
the two 


eacl cost is 


each govV- 


eriis since level 


and reactor temperature 


variation 


are 


factors involved in of con 
version. Independent variation of cata 
lyst-to-oil ratio by making adjustments 
through the entire plant is used to set 
the desired conversion. 

The reactor 
controlled by 
the suction of the compressors taking 


operating pressure is 
a pressure controller at 
overhead gas from the fractionating 
column 

The height of the boiling 
indicated by the pressure drop across 
the hed 
the line out of the reactor to the spent 


bed as 


controls the slide valve in 


In order to measure 


filled 


catalyst stripper 


pressures In a conduit with a 


Fiuwid Catalytic 

Crocker. This one is 

located in Billings, 
Moat 


a 
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gas-solids mixture, special precautions 
must be taken to prevent sRecdien the 
small instrument lines with the fine 
catalyst dust. This is done by con- 
stantly sweeping through the lines into 
the process equipment with a small 
flow of purge gas which may be hy- 
drocarbon gas or inert gas, The flow 
in these lines is so small that any 
effect of the purge gas on true static 
pressure reading at a given point is 
negligible. 

The pressure drop over the spent 
catalyst stripper controls the slide 
valve in the line out the stripper into 
the regeneration air line. 


Recycle Catalyst Cooler 


The recycle catalyst cooler, whose 
function processwise has already been 
described, is dually controlled. Two 
slide valves function in series, one be- 
ing controlled by the temperature in 
the regenerator, In the event that this 
first control demands too high a flow 
through this exchanger, the second 
valve which is controlled by the pres 
sure drop across the cooler, goes into 
action to prevent plugging, Thus the 
combination may not be able to han- 
dle extreme temperature rise in the 
regenerator. Under conditions 
CO formed in combustion of the coke 
deposit may burn to CO, in the top 
of the regenerator above the catalyst 
level. This can result in very high 
temperature at this point so emergency 


some 


water sprays are incorporated to per- 


mit the operator to assume temporary 


control returning the regen 


erator to normal operation 


prior to 


Regeneration air pressure is con 


{ Gulf Publishing Company Publication 


trolled at constant pressure at the 
compressor discharge. 

Air to the spent catalyst standpipe 
pickup point is regulated to give suit- 
able flow characteristics and also to 
hold down burning rate in the carrier 
line. Added air is used to move the 
catalyst in the recycle cooler system 
and still more air may be added di- 
rectly to the bed through auxiliary 
air lines.’ 

A recorder shows the oxygen con- 
tent of the flue gas leaving the regen- 
erator. Operating conditions are set 
to hold this to a minimum. 

Regenerator pressure is held con- 
stant by a damper in the flue gas line 
out of the regenerator. This may be 
controlled by the pressure difference 
between the reactor and the regen 
erator.” 

Slurry withdrawal from the frac 
tionator bottom is controlled at con- 
stant rate by a flow controller, con 
trolling the steam to the pump to 
avoid the use of an automatic valve 
in such erosive service."’* Flushing oil 
is bled 


point in much the same manner that 


into the orifice taps at this 
purge gas was used to clear the pres 
sure points in gas-solid conduits, 

Of course the brief description of 
fluid 


here applies to the catalyst system 


cracking unit instrumentation 
alone. Conventional control setups are 
employed on the auxiliary refinery op 
erations of fractionation, etc, 

Detailed sketches of instrument ap 
plication to the preheating furnace 
and the 


the reactor, the regenerator 











Closeup of Fluid Coat Crocker Recently Put Into Operation at Cincinnati, Ohio. 


fractionator are available in one manu 
facturer’s bulletin.''* 


Turnarounds and Maintenance 


The investment cost of fluid crack- 
ing plants compares favorably with 
the cost of installing new thermal 
cracking facilities as the result of 
careful engineering work.''® In order 
to make a wholly attractive picture 
to the prospective investor however, 
maintenance cost must be held down 
and the percentage of total time on 
stream kept high. This means that the 
major periodic cleanouts or “turn 
arounds” must be kept short as possi 
ble and the day-by-day upkeep and 
replacement of minor parts not necess 
itating shutdowns must be held to a 
minimum, 

A thorough picture-story of modern 
turnaround technique as practiced at 
the Gulf refinery in Philadelphia has 
been presented.''® ''* 


The turnaround procedure employed 
by The Texas Company on their fluid 
units has also been described.'"" 


Maintenance costs are stated to be 
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less than those encountered in thermal 
cracking.” Maintenance costs includ- 
ing minor revisions to equipment have 
been found to be 5-6 percent per year 
of the capital investment. Repairs due 
to erosion in early units cost from 
0.8-1.7 percent of the capital invest- 
ment. 

Recent developments, particularly 
the use of microspheroidal catalyst, 
have resulted in reduced maintenance 
costs,"' 


These costs are summarized Table 2. 


TABLE 2 


Type of Catalyst Powdered Natural 





Charer, Bb. Day ‘ 7 J oo 2700 4500 


Maintenance Labor 


& Mat! $ Bb 07 ( i 


Advantages and Disadvantages 


Disadvantages of the fluid-type re- 
actor ''' include the fact that the sys- 
tem is not adapted to countercurrent 
operation. Also, due to the turbulence 
of the fluid bed, contact time must be 
treated statistically with respect to the 


contact time of the individual par- 
ticles. Holdup of solids must then be 
sufficient so that, on the average, the 
desired contact time is attained and 
only a permissible portion of the 
solids is allowed to escape from the 
reactor before a certain critical con- 
tact time, 

On the other hand, the complete and 
efficient contact obtained between gas 
and solid, the mechanical simplicity 
of the equipment, and the uniform 
conditions existing throughout the re- 
actor as a result of the excellent mix- 
ing, are compelling advantages.'"' 
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ATTAPULGU 
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an edge in the light fuel o 


with 


In a highly competitive market for distillate 
fuel oils—Diesel, domestic furnace, tractor, 
industrial —the refiner who places emphasis 
on high quality in his products has a 
decided edge. In fact, selling strategy often 
is based on points of superiority that assume 
smaller stature at other times. This applies 
to other products too—absorption, enrich- 
ment, smudge, and insecticide spray oils. 


A final straining step using Attapulgus 
Fullers Earth or Porocel Activated Bauxite 
is an economically attractive form of light 
fuel oil quality insurance. These adsorbents 
are recognized standards for the selective 
“polishing” of light distillates at low cost. 
Oils in this range can be filtered to high 
yields for removal of moisture and sedi- 


CLAY COMPANY 
Fillers arth 


aTTAPULGU® 
and porOret 


ment. Removal of residual amounts of 
treating chemicals is accomplished. Mois- 
ture haze is removed; color improved 
or stabilized. 


Attapulgus and Porocel adsorbents couple 
low price with long service life—an unbeat- 
able combination when finishing distillates 
whose market price generally dictates a mini- 
mum of refining expense. Process equipment 
required is relatively simple and inexpensive 
—often built from on-site components. 
Let's explore the possibilities of improving 
your position—hence profits—in the light 
fuel oil market. Our staff is at your service 
to help select the right adsorbent and the 
right conditions. 


Dept. W, 210 West Weshington Squere, Philedeitphia &, Pa. 
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SUSPENSION TYPE CLEANER 
for small tubes. Electric motor 
driven. A long shaft armed 
with cutter or brush, enters the 
whe, the motor being sup- 
ported from above by tackle. 


@ Any tube that's cleanable 

be cleaned by one of the many 
cleaners in the Lagonda line-up. 
Diameters as large as 18-inch— 
as small as .495-inch. Straight, 


The Direct-drive oir or steom- 
cleaner, long the stondard for curved or bent os sharply as a 
small tubes such as those in superheater tube of return bend type. 


condensers and other heat 

enchenge eppureive. In the half century of Lagonda 
experience, probably every possible 
tube cleaning condition has 
been met. If it's tube cleaning, it's 


Lagonda. Bring us your problem 





New bulletin Y-29, 
gives the full story 
On request 
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DISTRICT OFFICES IN PRINCIPAL 


LAGONDA DIVISION «+ SPRINGFIELD, OHIO crmies 
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SPECIAL PURPOSE TURBINE 


FOR OPERATION 
UNDER ALL THESE CONDITIONS: 


. Straight, high-pressure, condensing 


. Straight, low-pressure, condensing — put- 


ting to work excess low-pressure steam. 


. Mixed pressure — using the low-pressure 
steam available, with only enough high- 
pressure steam required to drive the com- 
pressor 


4. Condensing bleeder operation — provid- 
ing clean, low-pressure steam for heating 
or process ar Wy 


. . « and the speed under any of these con- 
ditions can be varied from 2800 to 4750 rpm. 


This is but oer et of many unusual com- 
binations dev by Terry to meet out-of- 
the-ordinary requirements in turbines up to 
2000 hp. Information on a speci 

turbine for your specific requirements will 
be gladly furnished. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
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Delta Joint 
Gasket 


Pressure Seal 
Joint Gasket 


We tailor them to your specifications 


If you require high pressure gaskets made to 
extremely close tolerances—for service exceeding 
10,000 psi, for example —and fabricated to any 
desired diameter or cross-section, why not look 
into the special service that Goetze offers for 
making these gaskets to your order 

The gaskets shown above are typical of the 
wide variety for high pressure service that have 
been made to order for Goetze customers. The 
flare type gasket with bellows action illustrated 
at upper right is but one example of what Goetze 
know-how” can accomplish. 


Johns-Manville 


Goetze has had over sixty years of experience 
in making specialized metallic gaskets for indus- 
try’s most complex jobs. Modern machines—many 
of them specially designed and built by Goetze 
—enable Goetze craftsmen to produce gaskets of 
any required design, shape or size...and deliver 
them with remarkable promptness. 

For further information about Johns-Manville 
Goetze gaskets, write for a copy of the new Goetze 
Gasket Catalog. Or send us a drawing or template 
for assistance on your specific problem. Address 
Johns-Manville, Box 290, New York 16, N. Y 


GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE. 
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HOW Tto— insulation by bolts with heads welded to 


the metal surfaces is shown in Figure 4 

ns > The heated surface is 4; bolt, B; mineral 

Install | of Mineral Wool Insulation wool insulation, C; washer, D, and mut, / 

ypes The method of installing blanket in- 

sulation, held on by hairpin wires through 

‘ twin holes in the metal surfaces, is illus- 

— methods of trated in Figure 5. A is the heated sur 

nstalling the felt, face; B, hairpin wire; C, insulation, and 

blanket, block or D, metal mesh. Figure 6 illustrates the 

leoadaih Geicheind ai ities method of installing felt, block or board 

. ‘ insulation by bolts through drilled holes 

eral wool insulation / The heated surface is 4; bolt, B; insula- 
are illustrated in the § tion, ¢ washer, D, and nut E 

sketches. These ap / Sketches and material courtesy of the 

proved methods are Industrial Mineral Wool Institute, 441 

Lexington Ave., New York 





f particular value to 
plant engineers, super 
intendents, and main 
tenance foremen, whe 
are concerned with ~ 
the operation of high HOW— 
temperature equp- 


ih eting Switch Device Aids 


ire 1 shows felt, block 


r board insulation 
a Plant Safety Program 


vith stud gun after 











surface is mdicatec 


the insulation ts im 
place The heated 
( el Piains Plant attained a record in 
J 


anuary, 1950, of 3 million man hours 
worked without sustaining a disabling 
end ctads wre teheket or lost-time injury. The record earned the 

> National Safety Council's Distinguished 


C. In Figure 2, A is < : 
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the clip angles; ¢ - One of the reasons for prevention of 
lanket insulation; D) injuries in the plant ts a special safety de 
tie wires from clip ‘ vice demonstrated by Willie Totman in 
angles to metal mes! P the photograph. When an employe is op 
facings, and é, lacing erating a ermding machine, he wears a 
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Figure 3 illustrates All such machines at the plant use this 
the method of attaching felt, block ‘ } ted surface is labeled safety device. To remind the employe to 
board insulation to light gage metal su tlat ; rev ( and washers ear the shield, machines are turned on 
heet metal screws ne t ‘ block or boar nd off by lifting and replacing the shield 
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lt is @ much simpler task to heed the sofety 

sign, warning operators to wear goggles when 

grinding, if the goggles or mask must be lifted 
off the switch to stort the grinder 
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Lower left—Bulldozer cleaning out 80,000-bar 

rel tank through opening made by removing side 

plate. Bottoms ore pushed into the pit alongside 

the tank. Below right — Closeup of tractor in 
tank during cleanout 
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dow Shopping’ for Valves 
x Is poor economy 


7 
Reading advertisements is like “window shopping’’— 
it’s a good way to see what's on the market. But don’t 
let it influence you into buying your flow control equip- 
ment from different sources. 





Because if you buy all your valves from one source you 
avoid these pitfalls: 
Complications in stocking spare valve parts. 
Difficulties that confront the maintenance depart- 
ment in making repairs on a variety of valves. 
The necessity of carrying a much larger stock of 
repair parts. 
The chances of installing valves that are not backed 
by adequate engineering service. 


By offering the only COMPLETE line of valves avail- 
able to Industry today, Powell makes this possible. And 
if you consult Powell Engineers and select the right 
valve to suit each individual service, your flow control 
problems are ended. 





Fig. 375— 200- pound 

Bronze Gate Valve. 

Screwed ends, union 

bonnet, inside screw 

rising stem and re- 

newabie'‘Powellium Fig. 1661—Ciass 150-pound Cast Stee! 
wear-resisting aiekel- Swing Check Valve with flanged ends 
bronze dies. and bolted cap. 





The Complete Powell Line includes Globe, Angle, ““Y”, 
Gate, Check, Non-return, Relief and Flush Bottom 
Tank Vaives in Bronze, Iron, Stee! and a wide range 
of Corrosion-resistant metals and alloys. 


Ask your nearest Distributor—or write direct 


Fig. 1793 — Large 125-pound 


Fig. 6079 M.0.— Class 600-pound Cast M tron Body Bronze Mounted 
Stee! Gate Valve for Pipe Line Service. The WH. POWELL Co., 2525 Spring Grove Ave. Gate Vaive with flanged enda, 
Has flanged ends and bolted flanged bon- . m he f bolted flanged yoke, outside 
net. Motor operated. Also available in P. 0. Box 106, Station B, Cincinnati 22, Ohio screw rising stem and tapered 

solid wedge. Also availabie in 
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ALOYCO 20... 


the one best alloy 
for valves in 


sulfuric acid service! 


LOYCO 20 is frequently referred to as a 

super corrosion-resistant alloy. This is due 
to its unequalled resistance to hot and cold 
sulfuric acid in various concentrations. as well 
as to many other acids. 


Valves are manufactured in Aloyco 20 in a 
complete range of types and sizes, screwed and 
flanged ends, in 150, 300 and 600 Ib. pressure 
classes. Illustrated are a few of the more 
popular valves that are used in great numbers 
by plants producing materials such as fer- 
tilizers, plastics, rayon, soap, synthetic rubber, 
explosives, coal tar and oil refinery products. 
In short—Aloyco 20 valves have an applica- 
tion wherever Sulfuric Acid is used. 


Aloyco 20 is practically unaffected in any con- 
centration of H,SO, at room temperatures. It 
is also adequately resistant at the boiling point 
up to 30% acid strength. In concentrations 
between 30°, and 93°), temperature is an 
influencing factor. Aloyco 20 is also strongly 
resistant to the effects of high strength sodium 
hydroxide, hot acetic acid, acetic anhydride 
vapors and hot nitric-sulfuric solutions. 


Our metallurgists will gladly confer with you 
regarding the application of Aloyco 20 and the 
many other Aloyco corrosion-resistant alloys 
—to assure your using the one best alloy to 


meet your particular requirements 


ALLOY STEEL PRODUCTS CO., Inc. 


1303 W. ELIZABETH AVE., LINDEN, NEW JERSEY 


ATLANTA — CHICAGO - HOUSTON -1OS ANGELES 
NEW YOOK . PITTSBURGH WILMINGTON 
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Aleyce Acid Shield Valve 
Ne. 111-AS 
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Aleyce Jecketed Gate Valve 
Ne. 1105 


‘ 
y 
Aloyceo Check Valve 
Ne. 371 


Aleyco Needle Vaive 
Ne. 62% 





len Petroleum Corporation iz Spring, 
Texas 

This method of tank cleanmg was im 
stigated at the refinery some tour years 
azo by E. B. McCormick, chief engineer 
()peration was begun with only one trac 
tor, but simce the method has proven 
so successtul, a second has been added 
r this type work 
Preparatory to cleaning a tank, the 
buldozer is used to dig a pit alongside 
the tank. Then, when a plate has been 
removed from the tank, the bulldozer 
enters the tank and pushes the materials 
that have settled from the oi] im the 
tank out through the openmg into the 
it. From the pit, the material can be 
ransported to another location for burn 
ng r use m topping r vmadway s, etc 

Since this method has been in use at 
the plant, representatives trom other 
il companies, some from as tar away as 
Canada and the West Coast, have m 
spected the method and many have 
adopted it tor use in their operations 
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THIS SECTION AND THE ONE 
OPPOSITE MADE IN ONE PIECE 
TO THE DESIRED WIDTH AND 
HEIGHT CONSTRUCTION iS 
2° X2° STUDS AND "xe" 
SHIPL AP 


2” SHIPLAP CUT TO THE 
DESIRED LENGTH AND 1/2 ~ 
THE DESIRED wi0TH. .~~' 


i"X 3" CLEATS 











i" X6" SHIPLAP CUT TO 

4 DESIRED LENGTH AND 
NAILED TO END SECTIONS 
TO COMPLETE FORM 


THIS SECTION AND THE ONE 


_ OPPOSITE MADE IN ONE PIECE 


AND NAILED TOGETHER WITH 
MXS"CLEATS SHOWN AT THE 
ENOS 
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When you're looking for 


LEAD LININGS 


to take the “bite” 
out of corrosive chemicals 


If your processing operations involve the handling of corro- 


sive chemicals... you'll want tenk linings of lead. Why? 





Because lead is the able metal. It not only is able to resist 
corrosion, but is also adaptable, workable, durable, and 


salvageable after many, many years of service 
..-look to the Leader in Lead 


abilities is available in these grades: chemical, “standard” ...for everything from lead pipe...valves...sheet 


National Lead sheet with this unique combination of 


.and lead-lined or lead-covered equipment ...to 


for most uses; fe lluriu m, tor inere ased corrosion resistance . 
a complete acid recovery plant 


and strength at high temperatures; antimonial, for strength, 


stiffness and hardness: telluriam-antimonial, for extra 
hardness where erosion or cutting is a problem; Nalco 
Metal, a new lead alloy developed to give longer, better 
service in handling chromic acid solutions LEAD COMPANY 


Vew York 6; Atlanta; Baltimore 3: Buffalo 3: 
versally recognized as best for handling chemicals ( hicage Cincinnat Cleveland 13; Phila 


Basic metal for all these grades is “St. Joe chemical lead,” 


produced from Southeast Missouri ores. This lead is uni 


delphia 2 Pittsburgh 12 St. Lewis 1; 
When you need lead linings, buy National Lead sheet. For. Boston ¢ uttonal Lead Company of Mass.) 
Vorris P. Kirk & Son, Inc 
as the leader in lead, National gives vou the benefit of me . 
eader in ie : Rive u the benefit of metal Canada (Canada Metal Co. Ltd.) 
resources, mechanical equipment, and production know 


how second to none. Plants in all principal cities 





The MONTH... 
in the INDUSTRY 


Hugh Banquet One of Features of 
API Session Slated Next Month 


“ 


Friday, November 


i 
Refir Jobn e 
Tuendiny Moveusber Ajroup Session 
on m Lubrica 
Committees 
Holaday Sut 
F Equipment, L. M 
rst general session ‘ n r Che r ‘‘ommittee Thivision of 
will be presenta 
ld Medal for Dis nittes , 
: Wednesda). Novsaiiee 
ment which was op ates ¢ We 
|. Howard Pew 
d president of Sun 
year’s recipient has Special Trains for API 
, » 
: Frank M. Porter Tw pe trains wit) be required 
. ; pe ing the meeting t ta ' men and their wives 
lustria rs scheduled t C3 , f - AP] 


nine 


annual 
at Thursday ‘ ral session are Ben n addition to hundred 
jamin F. Fairless, president of United 
States Steel p ration, New York, regular trains and planes. The tw 
vad. Bnene Bf aylor president of Union specials, to be run by the Santa Fe 
Oi| Compan alitormia { Houston with cars picked UP at 
\ banquet 1 d guests is being Wort! . Dal are duled 
y « arriving w s Angeles at 8 am No 
ements for the event vember 1. Returning they will leave 
nsored by West Los Ar 6 pm. Thursday 
ving handled by vember iwrriving in Houston & am 
led by Arthur ¢ Saturd: lovember 18 
npany of Can Another API special will move out 
rk byw New York Central 
meet lwuesday ane its . hi ne Santa 
and Wednes 9 hief o of Chicag will be 
rd of councilors al few . vols ccupied by API 
t ! inate . nad ¢ er r s 
the board of | = ‘ ou i 
ts report t : - 
Wednesday 


ommittee will Tolls of Scholarships 


e Thursday 


ners wi have reservation 


as 


| 


ago 


anta Fe special 
Dulsa 


iene scho arship plan for sone 
“i daughters of Continental Oil Com 
P oecar aan : able pany iployes was announced last 
Thursday Nevember 9—*ul mmittee © month ) President I KF McCollum 
ludec i j \. Fowler The program of ten $500 scholarship 


hy ~ i ee : ards will be begin im 1951. Full de 


of the plan are to be announced 
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SAFETY RECORD—George S. Dunham, left, vice 
chairman of the manufacturing committee, 
Socony-Vecuum Oil Company, inc., ond J. L 
Risinger, safety director, with a white china ele 
phont returned several days ago to the com 
pany’s New York headquorters, with comple 
tion of more than a year without an accident at 
the company's Atlas Works in Buffalo, The ele 
phont circuloted in the Buffalo refinery tor 
about three years, lodging for a month at a 
time on the desk of the manager of each de- 
portment with the poorest safety record in the 
preceding month. A. A. Kreuger, plont safety 
director, held the elephant for three accident 
free months before turning it over to R. B. Price, 
retinery superintendent, who retaimed possession 
tor another 12 accident-free months before re 
turning the elephant to New York. Employes of 
the retinery received individual gifts at a safety | 
rally in the refinery to mark their unusual safety 
record 


Southern Regional NGAA 
To Have Annual Meeting 


Actual operating problems will be dis 
cussed at the Southern Regional Meet 
ing of Natural Gasoline Association of 
America at the Blackstone Hotel, Ty 
ler Texas, Friday, October 27. This 
annual affair is held in cooperation with 
the Fast Texas Natural Gasoline Men's 
Club 

john FP. Tucker, president of the 
ETNG Arkansas Fuel Oil Company 
and Charles A. Schwartz, Caska Cor 
poration, (Quitman, are co chairmen ot 
the program commiuttec I L.. Dresser 
Dresser Engineering Company lulsa, 
and president of the Natural Gasoline 
Supply Men's Association, has an 
xounced that the NGSMA will again 
be host at a social hour 


U. S. Loan Is Indirect Aid 
To Mexican Oil industry 


Indirectly, the government of Mexico 
has obtained from the U. S. government 
a loan for expanding its nationalized 
petroleum industry. Althbugh no part ot 
the $150 million loan made recently by 
the U. S. Export-Import Bank is ear 
marked for oi! development, the loan 
will free substantial Mexican govern 
ment revenue that otherwise would 
have had to be used for non-oil projects 
and permit it to be devoted to oil in 
dustry use 

By excluding petroleum developments 
from the specific list of projects eligible 
for line-of-credit, the State Department 
maintained its policy of no loans for 
foreign oil projects. American ol com 
panies, majors and independents, have 
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Petroleum Chemistry Award 
Goes to Dr. Schmerling 
D) ‘ 
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Inventory Control Order 
Covers Refining Chemicals 
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Growing Importance of Instrumentation 


Stressed at Buffalo Meet and Exhibit 


Annual A.1.Ch.£. Meeting 
is Scheduled for December 


DPA Gives Oil Industry 
Separate Control Agency 
el se Pet ‘ \s 
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CUT 


TOWER CLEANOUT 





Ju ™ 
Hammer Wedges 
In or Out 


Offering unprecedented simplicity, the new Le 
Jons method of assembling bubble caps is clearly 
effecting substantial maintenance savings. For in- 
stance, installation records show that cleanout and 
inspection time has been materially shortened; the 
bubble caps can be removed by merely hammering out 
the wedges. It has been repeatedly demonstrated that 
the simplicity and tightness of the assembly, together 


with its automatic alignment of caps, maintain oper- 


erttel RIGHT, 


ating efficiency in the tower, 


and thus lessen down time. 


STANDARD STYLES 
of Caps and Risers, without Die Cost 
With the dies on hand, we not only make prompt 


delivery but also save many customers the cost of dies. 
Special caps promptly designed. Send blue prints. 


Send for 
BUBBLE CAP BULLETIN 21 


The largest compilation of engineering data on bubble 
caps in printed form. Also drawings for use in de- 
termining methods of tray assembly. BULLE- 

TIN 31 describes Le Jons assembly 


LICENSED UNDER PATENT NO. 2eg08E2 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE 


PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


OFFICES 


A Gulf Publishing Company Publication 
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dle 


proven improvements 
in bubble tray design— 








One truss for every two trays. . . with every alternate tray level 
free of major supports — this is the new bridge-type truss 
design that makes Gilbarco Duo-Level bubble trays faster to 


install, far easier to clean, and more rigid with lighter weight. 


New cap assemblies are designed for quick, easy removal by 





one man working from the top side. There are no flanges or 


projecting edges around holes to slow up¢ leaning operations. 


A new clamp design with improved packing protection mini- 
mizes joint leakage without causing distortion of the trays 


under temperature changes 


Duo-Level bubble trays, fabricated of alloy metals, are adap- 
table to refinery requirements either as new equipment or 
replacements. Gilbarco’s large staff of engineers is at your 
service to demonstrate how 
Gilbarco bubble trays can be 
fabricated to meet the re- 
quirements of your process 


design 


GILBERT & BARKER MFG. CO. 


West Springfield, Mass Toronto, Canada 
Established in 1865 





products from poorer raw materials.” California Standard Head 
In the chemical and petroleum in Criticizes Anti-Trust Suit 


lustries, the complexity and velocity oi Anti-trust suits directed at breaking 
the processes have outrun the ability up “bigness” were criticized by T. § 
4 human operators to control them Petersen, president of Standard Ojl 
Industrial instruments are acknowledged Company of California, in a talk at San 
to be the key to large scale production Franciscs 
problems. Precision measuring, testing Speaking of the suit filed in May by 
and controlling mstruments made possi the anti-trust division of the Depart 
ble such processes as catalytic cracking ment of Justice against California Stand. 
hydrogenatiot polymerization, and ard and six other large West Coast oil 
thers companies Petersen declared 
“As the war in the Pacific has de- 
veloped, the military services have 


Cleveland Named to Handle turned to us and the other larger com- 


vanies for the flood of petroleum prod- 

Phillips Public Relations aaa we could supply because of our 

Chester W. Cleveland of Chicago has size, and the extensive nature of our 
been named by Phillips Petroleum Com facilities. Yet, this size and our opera 
pany, to the newly created post of di tion of these facilities are called wrong 
rector of public relations. Cleveland, by the anti-trust suit.” 
who will make his headquarters in He said that Standard itself had spent 
Bartlesville, Okla, is a 28-year veteran more than $500 million in the last five 
of newspaper, magazine, and public re vears to find new oil and build new 
lations fields. He will centralize all mat facilities 
ters pertaining to company publicity 


press relations, and the preparation and 


handling of public statements such as Pipkin Ils Named to Head 


news releases, magazine articles, and 
mmunications to stockholders Texaco Public Relations 


The company’s public relations de James H. Pipkin, former assistant to 
partment has been renamed the “ad the chairman of the board of The Texas 
vertising department” and will handle Company, has been named general man 
all company advertising, together with ager, Industrial and Public Relations 
the publications produced in that de He succeeds James Tanham, retired 
partment James W. Foley has replaced Pipkin as 

R. C. Jopling, heretofore vice presi assistant to the chairman of the board 
dent public relations, becomes vice pres Pipkin received a Bachelor of Law 
ident advertising, and continues in degree from the University of Texas in 
charge of the company’s Washington, 1931, and in 1934 jomed The Texas 
D. C. office. F. L. Rice, heretofore man Company in the legal department in 
ager public relations department, be Houston. He was transferred to New 
omes manager advertising department York in 1941 as assistant to the execu 


THE OIL MAN'S CALENDAR 


Instrumentation for Process American Association for the 
Industries, Fifth Annual Advancement of Sctence, An. wal 
2. Texas A. & M. Meeting, Cleveland, Hotel Statier. 

— + lw ean Texas. 

Western Regional a Moet! ‘ 
tion, ng, Casper 
Wyo Giedemas Hotel. Sectety of Automotive E 

Netienal Safety ee National Annual Meeting and Fn, ing 
bw Council Xposition rw ok Detroit, Hotel niece 

hicago Cadillac. 

ou } ‘Week. § Plant Maintenance Show, Cleveland. 

Natural Gasoline Association of 

America, Southern Regional 

Meeting, Tyler, Texan, Blackstone 

Hotel. eer Conference on a 
Chemistry and Applied 

National Lubricating Grease scopy. Pittsburgh, William _e. 
Institute, Annual Meeting. Hotel. 

Chicago, Edgewater Beach Hotel. 
American Society for Testing 
§ Matertals, +4 Meeting and 
Eighth Annual Pittsburgh Conference } <p Cincinnati, 

on X-Ray and Electron Diffraction, Ob 

Pittsburgh, Mellon Institute for J National “Association of Corrosion 

Industrial Research -- ineers. Annual Conference 
Society of Automotive Engineers, Exhibition, New York, 

Diese! Engine Meeting. Chicags. Statler Hotel. 

Hotel Knickerbocker. 

Soctety of Automotive Engineers. . Western | Refiners Associa- 
Fuels and Lubricants Meeting, 1-3 t 
Tules, The Mayo 

California Natural Gasoline Assoc 
tion, 25th Annual Fall Fall Meeting. 
Les Angeles, Ambassador 

Ol!) Industry Information Committee, ph . Bellevue-Stratford Hotel. 
Los Angeles, Biltmore Hotel. National’ Petroleum Association 

American Petroleum Institute, 30th Cleveland, Ohio, Hotel Cleveland. 
Annual Meeting, Los Angeles. Natural Gasoline Association of 
Biltmore and Ambassador Hotels. America, Annual Meeting, Tulsa, 

American Sectety of Mechanical Mayo Hotel. 
| a New York, Hotel to = American Petroleum Institute, 


Division of Refining, M 
Meeting. Tulse, Mayo Hotel. 


. New York, Grand Central 


Palace 
American Institute of Chemical 
= Annual Meeting. 
Obto, Neal House and 
Deshler -Wallick Hotel. 
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tive vice president. He was named as 
sistant to the president in 1944, and was 
advanced to assistant to the chairman 
of the board in September of last year 

Foley was graduated from Texas 
A. & M. College in 1932 with a degree 
in petroleum engineering. He moved to 
New York in 1949 as assistant to the 
vice president 


Advisory Board Appointed 
For Plant Maintenance Show 


A 16-man exhibitors’ advisory board 
has been appointed to assist in the di 
rection of policies for the Plant Main 
tenance Show and the concurrent con 
ference on plant maintenance techniques 
at Cleveland, January 15-18. Members 
of the board represent a cross-section 
of American industry manufacturing 
goods to reduce costs of maintenance 
L. C. Morrow, consulting editor, Factory 
Management and Maintenance, who will 
serve as chairman of the conference, has 
been named chairman of the advisory 
board 


U.S. Rubber Appoints Brown 
Chief Engineer of Division 


J. Scott Brown, who has been ap 
pointed chief engineer for the Nauga 
tuck chemical division, United States 
Rubber Company, will supervise engi 
neering operation in the synthetic rub 
ber plants operated by the division in 
Naugatuck, Conn., Port Neches, Texas, 
and Borger, Texas. He will also super 
vise engineering activities in the Mar 
vinol vinyl resin plant at Painesville, 
Ohio, and the Naugatuck chemica! plant 


Oil Industry Committee 
Plans Information Program 


An accelerated information program 
in 1951 was planned by the Oj) In 
dustry Information Committee meeting 
last month in Atlantic City 

Final drafting of the program will be 
completed at the meeting in Los Angeles 
in November, at which time it will be 
recommended to API for approval 

The committee authorized expansion 
of its publicity-editorial department and 
the research department. They also au 
thorized a quick survey of public opin 
ion of the oil industry. These results 
may be available for the November 
mecting 

Organizational work has been moving 
swiftly, Miller reported, and the total 
number of committees in operation ts 
3,500, an all-time high 


U.S.A. Organizes for Third 
World Petroleum Congress 


The National Committee for the 
U.S. A. for the Third World Petroleum 
Congress meeting in The Hague on 
May 28-June 6, 1951, has elected E. V 
Murphree of Standard Oil Develop- 
ment Company, New York, as chair- 
man. Other officers are F. S. Clulow 
of Shell Oil Company, New York, vice 
chairman; Paul D foote of Gulf Re- 


search & Development Comosny, Pitts 


burgh, vice chairman; and Mac- 
kenzie of The Texas Company, New 
York, secretary. 

Other members of the excutive com- 














IN THE PETROLEUM FIELD, 


the right answer to every tem- 
perature, pressure and corrosion 
resistance fittings problem is 
W-S Screw End and Socket Weld 
Forged Steel Fittings. 

Basic materials are selected from 
a wide choice of carbon, stainless 
and alloy steels. Designs are care- 
fully engineered. Fittings are 
drop forged for strength pre- 
cision machined for accuracy of 
finish, and instrument inspected 
for perfection of threads, sockets, 
angles and concentricity. Investi- 
gate them today. 

Write for Bulletin A3-50. For 
information on Stainless and 
Alloy Steel Fittings, ask for 
Bulletin S-1. 


SOLD THROUGH LEADING 
DISTRIBUTORS EVERYWHERE 


WATSON -STULMAN ... 


Bel ee eee Do Te ee a 
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hed 


FORGED STEEL 
FITTINGS 


1848 
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mittee are Ear! Bartholomew of Ethy! 


Corporation, Detroit, and W. F. Far 
agher of Hondry Process Corporation 
Philadelphia 


O’Brien Appointed Counsel 
For Cities Service Company 


Henry L. O’Brien has been appointed 
general counsel of Cities Sevice Com 
pany and its subsidiaries 

O’Brien has been an officer and di 
rector of the company since 1940, and 
in recent years supervised the dispo 
sition by Cities Service of its electri 
utility properties 


Enters Consulting Field 

James L. Sherwin, chief electrical e+ 
gineer of Arthur G. McKee & Compar 
has resigned to re-establish a consult 
ing electrical engineering service iv 
Cleveland. His office will undertake 
vestigation, reporting, planning and est 
mating tor reconversion of existing 
new oil enhiner and = imdustrial plant 


electrificatt svstems 


Orval Lewis Joins C. F. Brau 


Orval | Lewis mpleted his worl 


m charge t mechanical design depart 
ment of Engineering & ( 
livision, Jones & Laughlin Supply Con 
pany and as joined ( I Braun & 
* 


nstruct 


Company at hambr Calit.. as sta 
engineer. He is publi y secretar 


the Petroleur ASMI 
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Canadian Oil to Construct 
$18 Million Ontario Plant 


Canadian Oil Refineries, a subsidiary 
of Canadian Oil Companies, plans « 
struction of an $18 million refinery a 
Froomfield, Ont... tw miles from Sa 
nia. The plant will process 5 mil 
barrels annually of Alberta crude reac! 
ing the refinery by tanker from the 
eastern terminus of the Interprovincia 
pipe line, in which the parent compar 
has a $900,000 interest 

Stone & Webster 


poration has been appointed project 
| 


Engineering Cor 


manager for the plant, which is 
uled to begin operations in April, 1952 
The refinery will include a 20,000 


barrel-per-day capacity combined atmos 
pheric and vacuum distillation unit 
catalytic reforming unit, catalytic crack 
ing unit 
fractionators for production of butan 


catalytic polymerization unit 


and commercial propane, and an insta 
lation to desulfurize fuel gas. Furthe 
construction planned is storage 
crude and gasoline totaling 900,000 


barrels 


Modernization Program Set 
For Bay’s Chalmette Plant 


Mans for the 
f Bay Pet 
mette, La. refiner : for imstallatior 
t aA (nD barr | Fluid catal) tt 


mplete modernizatior 
oration’s Cha 
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racking unit, being designed by Uni- 
versal Oil Products Company 
Contractor for construction of the 
new unit and revamping existing facili 
ties is Procon, Inc. Completion is sched 
uled for the latter part of 1951 
Present crude capacity of 12,000 bar 
rels per day wil! be increased to 16,000 
barrels per day by the new program 


Conoco Plans $10'/2 Million 
Refinery Expansion Program 


Additional facilities costing an esti 
nated $10% million will expand Conti- 
nental Oil Company's Westlake Refin 
ery at Lake Charles, La to a daily 
capacity of 25,000 barrels, virtually 
loubling its crude oil charging capacity 

Included in the project are installa 

m of a catalytx racking unit and 
additional equipment for the production 
i high octane gasoline. Completion is 

heduled for the early part of 1952 

Contimental Oil Black Company : 
new company owned jointly by Conti 
nental Oil Company and Continental 
Carbon Company, plans immediate con 
struction of a $144 million plant at Lake 
Charles t manufacture 25 million 

unds annually f high abrasion car 
hon black from oil. Raw material for 
the new plant will de piped directly 
from Continental's refinery, located ad 
ace! to the urbon black plant. Oper 
ations are expected mmence early 


n 1951. 


British American to Expand 
Refinery in Saskatchewan 


British American Oil Company, Ltd, 
was scheduled to begin a comprehen 
sive expansion of its Moose Jaw, Sas 
katchewan, refinery in September. The 
roject will increase crude handling ca 
pacity to 10,000 barrels a day from the 
present 6000 barrels daily level 
Plans call for construction of the first 
atalytic cracking unit in Saskatchewan, 
a king plant, and a thermal crack 
ing unit, as well as installation of cata 
tic polymerization equipment and ex 
pansion of utilities. Universal Oj 
Products ( ipany ts doing design en 
ginecring ¢« ! racker and =the 
iy unit 
Contract has been awarded to Process 
Fk ngimeers Dallas tor construction of 
the major part of the program 
mpleted in about 15 to 18 
, the additional facilities will en 
the refinery to boost its gasoline 
luction from 115,000 gallons a day 
» 227,000 gallons, and will also permit 
1 sizable increase in the quantity ofl 
gasoline solvents and light fuels pro 


uced per barrel of crude o1 


California Subsidiaries 
Complete Eastern Projects 


New facilities of Standard Oil Com 
pany of California subsidiaries operat 
ng in Atlantic states are nearing com- 
pletion 

Projects include more than $30 
million of new refinery units at Perth 
Amboy, N. J. scheduled to be in oper- 
ation early next year. This will more 
than double the capacity of California | 
Refining Company. Another subsidiary, | 
California Oil Company, has acquired 








\@ 


SHOPPING FOR BLOWERS? 


Look at R-C dual-ability with its wide selection 
to suit almost any job 

Asking Roots-Connersville about blowers, exhausters and gas 
pumps has been standard practice among buyers for almost a 
century. That's because building such equipment is the only job 
we do. We're outstanding specialists in handling gas and air. 

You'll gain from our wide varieties of sizes, types and capacities 
from 5 cfm to 100,000 cfm. We're the only manufacturers offering 
you the dual-choice between Centrifugal and Rotary Positive 
designs—and that dual-ability is important when it comes to 
matching the units to the jobs to be done. 

So—when shopping, be sure to call on Roots-Connersville, the 
specialists. When you're interested in vacuum pumps, meters or 
imert gas generators, we're equally well fitted to fill these needs, too. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


510 Cresent Avenue, Connersville, Indiana 


Rotary Positive Ges Pump, rated 

1,500 cfm, installed in 

western refining com- RP TARY 
peony. U 


SO0TS-[,ONNERSVILLE (49) 


OFS ae Ok tan A. ee on - -- - S 
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Sohio Awards Contract for 
Crude Distillation Plan 


Arthur G. McKee Company, Cleve 


Supervising land, has been awarded a $5 millon 


Hewitt structior a crude onl 
services superit Nant at the No. | 
; rd 
rt anutacturi « ( 
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i oe 


supermtendent : ' mi ¢ 


! lant mat 
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(Ohio) 
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Deep Rock Dedicates Plant ' Il also be 
In Ceremonies at Cushing vacuum distillation equipment 
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Corporati 


ECA Funds Are Allotted 
For European Refineries 


Marshall Plan dollars, amounting t 

u 220,000, will finance a little naore than 
1949 to meres percent of the total cost of three 
pean refinery projects, estimated at 
juivalent of $48,775,000, the Eco 
Cooperation Administration an 
To Make Solvent for Paint | ECA funds will pay for U. S 
Shell Oi Comps and technical 
new ] gineering 
jects to be aided are re 
modernizing an oil refin 
historic French port 


ng gasoline pl 
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pany being 
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the Dunkirk refinery project 


New Vice President Elected mi the plant will have 
W. Graham la sor lecte ' f 


president t Catalytre ( u f it 


a capa 
than pre 
Societe Gen 
Huik de Petrole (SGHP), 

was virtually destroyed 
Reconstruction work 
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topping unit which was the only 
equipment which survived heavy war 
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f the University of 
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about 60 miles miand trom Dunkirk 
The rebuilt Dunkirk refinery will be 
capable of processing about 28,000 bar 
rels of crude per day, all products t 
be sold in the Fren market 

ECA wide $550,000 toward 
the modern wram of the In 
dustria Raffi: Olii Minerali 
(TROM) refinery Marghera 
Immediate installation of 
cracking equipment, at ar 
ot $2 muller t it 
t sOO0 barre lat 


CGewerks t Prado 
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} 
plans 
estimated cost 
plant 
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yperating in the Emsland, Germany 
started work on the erection of a 
refinery near Holthausen, north of Lir 


gen. The $8,670,000 refinery with a ca 
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pacity of about 535 barrels daily. will 


be one of the lar in Germany 
1952. Crud 
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expected stream 
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cTreasintin helds 
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Louisville Refinery Adds 

Catalytic Cracking Unit 
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sO0-barrel-y dav Flui 
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starte 
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alytic cracking unit with p 
and 
plant of Lowsvil 
Louisville, Ky 
uled 
project, which ts 
Universal ©1 Products ¢ 
The compan 
2500-barrel-per-day 
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equipment at 
Refining Compar 
1, 1951 
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other auxihary 
is the sched 
$2 millior 
| 1 b 


designe: 


completion date 
being 
mpany 

will retaim its present 
UOP thermal crack 


refinery 


Sohio Open House at Lima 
Shows $30 Million Expansion 


The $30 million expan 
sion 
Lima 
Oil Company 
October 13-14. The new 
have built to increase by 100 per 
cent the capacity of the production unit 

Exhibits will explain 
processes and will show products of the 
refinery. Opened for inspection will be 
the new cat cracker, the lube plant and 
the crude coker the fice 
buildings 


results of the 
and construction program at the 
Ohio Standard 


inspecte d 


refinery ot The 
(Ohio) will be 
refinery units 


been 


many ot the 


and shop 


Foster-Wheeler Will Build 
Pan-Am Southern Cracker 


Pan-Am Southern Corporation § has 
contracted for a 7000-barrel-per 
stream-day fluid catalytic cracking unit 
unit for its El 


new 


with a 
Dorado, 
construction are by Foster 
whicl 


about 


vapor re very 
Engimeert _ and 
Wheeler Cor 
mplete work 
1951 


Ark., refinery 


will 
March 1 
completed a coker 
equipment at El Dorad 


poration 
probably 
Pan-Am recently 


and auxihary 


UOP Platforming Unit to Be 
Installed at Alma Refinery 


started on a 
Plattorming unit at 
Mid-West Re 
Products 
complete the 
early m 195] 


uu the 


Construction has been 
1500-barrel-per-day 
Alma, Mic! refinery of 
fineries, Inc Universal Oil 
Company 
facilities 


Installation 


expects to new 


Platiorming unit 
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AIRCOOLER FROM THE ALCO LINE 


is the pay-off with 
ALCO AIRCOOLERS 


Typic al in ; 
Other sian nen for cooling jacket-water 


ilar unit . 
dreds of installations wn” been used in hun. 


oils, va . or cooling engi 
jaa : pers, et gine lube. 
Induced draft design insures peak efficiency for rugged . —s 


ALco Aircoolers. Air is drawn up through the cooling 
surfaces, then discharged at high speed from above 
the cooler. This cuts heat transfer losses, eliminates re- 
cycling hot air. Another advantage—natural draft con- 
struction permits occasional operation without the use 
of fans, thus paring power costs, In addition, variable 
pitch propellers allow a wide range of performance 


under all types of operating conditions. 


Put the “big 5” features of Aco Aircoolers to work 
in your plant and end cooling problems caused by an 
inadequate water supply, slime, or scale. You can 
obtain more information by sending now for the free 
Atco Aircooler Catalog, or contacting your nearest 
Atco Sales Engineer at Chicago, Cleveland, Houston, 
Kansas City, Los Angeles, New York or Tulsa, Plants ee 6s 
at Dunkirk, N. Y. and Beaumont, Texas. 7832 sq rn Sri} eter Core 

Surtece laterne! 1,350 sq. f Oil Core) 
Mt. Style Ts 


1,040 sq. fh. § 
Face Aree—139.2 sq. tyle T.) 





ONLY ALCO HAS THE BIG 5 


T Low Cost 
2 Flexible Design 
3 EFFICIENT PERFORMANCE 
4 Easy Maintenance 
5 Quick installation 





in step with temerrew—A.co Amcoo.ns, Heat Exchangers, Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


316 R2RSM " 469) 


Type R2IKR Process Pump 








Type RIR Process Pump 


DISASSEMBLY: The Type RIR process 
pumps can be disassembled without dis 
onnecting the suction and discharge pip 
ing. By fret removing the spacer from the 
spacer type oupling and wunbolting the 
asing from the cradle the entire cradle 
and complete rotating element can be re 
moved without disturbing the suction and 
lischarge piping 


OPERATING RANGE: Type RIK, Heavy 
juty, process pumps are available in 
eighteen different sizes, enabling our engi- 
neers to furnish unite specially designed 
and constructed for the particular work 
to be performed 

Capacities: 50 to 2000 Gallons per minute. 
Heads: Up to 4007. Speeds: 900 RPM to 
4000 RPM 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 


Om 
Close Coupled Centrifugal Pump 


4043 AA 


Pedestal Mounted Centrifuga 
Pump 


Double Pedestal Bearing Centrif 
uga!l Pump 


Horizontal, Single Style, Double 

Acting, Piston Type, Close Clear 

Pump. Designed to handle 
volatile liquids 


Horizontal, Duplex, Double Acting 
Side Pot, Piston Type, Ol! Bath 
Power Pury 


1 wd 


Durable Duplex Packed Piston Pat 
tern Steam Pump, Side Pot Type 


ESTARLISHED (869 
DEAN BROTHERS PUMPS /NC. ( ) 
/NOIANAPOL/S /WO. 


322 W Term $r 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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is part of Mid-West’s program to ex 
pand refinery capacity from 4200 bar 
rels per day to 10,000 barrels 


Plant Reopening Planned 

Possible re-opening of the war-built 
Great Southern Corporation Thermal 
cracking plant at Corpus Christi, Texas, 
is being discussed by Pontiac Refining 
Company and The Chicago Corporation 
in a deal with the federal government 

The two firms acquired the 4000-bar 
rel plant early this year, and had origi- 
nally planned a $15 million expansion 
program to convert it for production of 
10 million pounds of ethylene oxide and 
60 million pounds of ethylene glycol an 
nually, in addition to 5000 barrels of 
gasoline daily. With the advent of the 
Korean war, plans were modified and 
it is likely now that only a part of the 
plant will be re-opened, to produc« 
butylene, a raw material for synthetic 
rubber 


Fish Builds Benzol Plant 


Fish Engineering Corporation is con 
structing a benzo manutacturing plant 
for Pacific Refiners, Ltd., at a location 
in the Hawaiian Islands. The plant prob 
ably will be completed in December 
Fish recently completed a butane asphalt 
refinery for the same company at Hono 
lulu 


Refinery for England 
E. Boudinot, we Nagar 5 engineer! 

with General Petroleum Corporation 
since 1917, has been selected to super 
vise the construction of a new $30 
million oil refinery to be built by Vacu 
um Oi Company Ltd... im Coryton, 
England 

Both General Petroleum and Vacuun 
Oil are affiliates of Socony-Vacuum Oj 
Company, Ine 

The new refinery will treat Middle 
East crude oil primarily and will have a 
capacity of approximately 20,000 barrels 
of crude oi! daily. It will speciahze in 
the production of high grade lubricat 


ing oils 


Monsanto to Expand 

Engineering and design work has been 
started on Monsanto Chemical Com 
pany’s Texas Division expansion pro 
gram at Texas City, Texas. The plant 
will produce acrylonitrile and related 
products from processes developed at 
its Dayton, Ohio, and Texas City re 
search laboratories 

Power and other utility extensions are 
contemplated for the increased need of 
the manufacturing units. It is expected 
that the major part of the work will be 
completed in 1952. Several contractor- 
will be involved 

The new facilities will be located in 
mediately adjacent to the present stv 
rene plant site 


Midyear Meeting at Tulsa 
Planned by API Refiners 


As many as mine technical sessions 
including the first ever devoted t 
electrical equipment im refinertes—will 
be on the program next spring when 
the Division of Refining of the Ameri 


Petroleum Re finer 








Republic Transmitter measuring level in reboiler 


DIFFERENT... 


in design and performance 


The Republic Pneumatic Transmitter is a device for 
converting process variables, such as flow, level, 
pressure or liquid density, into air pressures. These 
air pressures are a direct measure of the process 
variables or can be used as the measuring impulse for 
the actuation of an automatic controller. 


The force-balance method of measurement, as 
employed by the Republic Pneumatic Transmitter, 
offers many inherent advantages such as: 


AMBIENT TEMPERATURE — The effect of ambient 
temperature variations on the accuracy of a Republic 
Transmitter is negligible. Since all parts are equally 
affected by temperature changes, force and leverage 
relationships are not disturbed and accuracy is un- 
impaired 


AIR SUPPLY PRESSURE—The effects of changes in 
air supply pressure is so small that it is guaranteed 
negligible 


LINE PRESSURE — The effect of variations in line 
pressure has been completely eliminated. 


SENSITIVITY—Due to the negligible motions required 
for complete operation of all parts for full scale 
changes, no appreciable hysteresis results from 
reversal of direction of measurement change. The 
hysteresis loop is so small that it is undetectable by 
ordinary means, being less than 1/20 of 1%. 


ACCURACY — The accuracy of the Republic force- 
balance method of measurement is higher than can be 
consistently secured and maintained with any other 
method. Transmitting pressure vs. measured force is 
guaranteed within Ye of 1% of meter range. 


In addition to these five important features, the 
Republic Pneumatic Transmitter is extremely flexible 
in application, easy to service and of rugged con- 
struction. 


If you have a flow, level, pressure or liquid density 
metering or control problem may we suggest that you 
investigate the Republic Pneumatic Transmitter? Data 
Book No. 1002, which contains complete details of 
this instrument, will be mailed to you upon request 
Write for it today! 


REPUBLIC FLOW METERS CQO. 


2240 Diver€ey Parkway, Chicago 47, Illinois 
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Underwood, Smith Promoted 
At Sunray's Duncan Plant 
R. C. (Rube) 


named superintendent and 
Smith assistant superintendent of 
ray Oil Corporation's catalytic cracking 
Sunray (Duncan), Okla. R 
general manager 


Underwood has been 
Aultman 1 
Sun 


refinery at 
L.. (Diek) 
f the Sunray plant 
Underwood, wh 
tober 27, 1947, as assistant 
perintendent, refining 
with Rock Island Refining Company u 
1927. In 1943 he Associated 
Refiners Im of the 


Duncan 


Johnson is 


Sunray (x 
refinery su 


began his career 
jomed the 
former operators 
plant at refinery 
Smith business wit! 
rporation im 1933, joined 
Refiners, Ine m 1943 
1947 


started in the il 
{ scien thi ( 
the Associated 


CNGA Past Presidents 
Slated to Conduct Forums 


Five forums, each led by 
lent, will feature the 
t the fall 
Natural Gasoline 

meet N 
bassador Hotel. | 

Topics for these 


started with Sunray 


a past 
day 


presi 
first "s sessions 
meeting of the California 
Association, scheduled 
and 10 at the Am 
Anweles 


vember 9 


discussions and the 


leader of each are as follows 


The Efficient Operation and Maintenance 
f Plant Kyulpmer naducted by J I 
Tay) manager cas department 
& Gas Company 
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Engineering Priaciples the or ent Ih 
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Plante engines 
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The 
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gasoline departments in the operations 


¥ an oi] company as well as the signifi 


ance of natural gas and gasolme oper 
itions in California's economy 
M. I Arnold, Richfield Oil Corpora 


tron, ts general chairman 
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Trends of Operations and Changes in Stocks 


Figures of 


crude stocks are from Bureau of Mines weekly reports; all others from American 
basta. 


Petroleum Inatitute weekly reports, which are estimates on Bureau of Mines 


(Al figures in thoesands of barreis—add 600) 


Crede OU 


Predection Rane to Stocks 
Daily Stille Daily Week End 
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255,459 
261.965 
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271,255 
775,190 
rae 
271,999 
296,455 
250,189 
252,060 
256.400 
256,830 
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28,411 
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September 30 
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Socony-Vacuum Appoints 
Four Refining Executives 


Frank ( 
visor 


technical ad 
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engineering 
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since 
refinery 
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Vacuum 
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n the company’s 
manufacturing cde 
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manager ot 
Vacuum’'s Paulsboro, 
N. J., refinery, and 
S. D. Dalton, mana 
wer of the refinery 
division 
d Fahnestock 
manutacturing com 
Pauls 
man 
also 


Jackson, 


Socony 


engineering 
have been 
t the 


appornte 
company’s 
mittee lackson is succeeded at 
boro by KE. L. Sinclair, assistant 
ager. Dalton continues as manager 
f the Refinery Engineering division 
Fahnestock, graduate of Massachu 
Institute of Technology in 1931 
with Socony-Vacuum as a stu 
and held various operat 
Paulsboro, N refin 
was transferred 
was ECA 
(rermany 


setts 
started 
lent engineer 
ine jobs at the 
ery until 1939, when he 
to Refinery Engineering. He 
nsultant on of for Western 
March to May, 1950 

\ graduate of the University of 
Jackson started in 1923 at Beau 
Texas, in the refinery of Magnolia 
teum Company an affiliate t 
Vacuum Prior to bec 
refinery im 
f the Beau 


trom 


Texas 
mont 
Petre 
Socony ming 
manager of the Paulsbor: 
1946, he was superintendent 
™ nt refinery 
Dalt wl 
ford University in 
m 1932 
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1930 and from MIT 
1933 with General 
poration and was 
Vacuum in 1940 
graduate of the Univer 
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leun { trans 
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Sinclair 
last 
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presidents of 
and announced 
Tibbets to be 


vice 
iipany 


Roy J 


engineer, 


president in charge of all pipe lines and 
a member of the board of directors; 
William H. Mooris to be vice president 
and general manager of crude pipe line 
operations; ( * McGoughran vice 
president and general sales manager; 
and H. H. Fuller vice president to di 
rect all wholesale activities of the com 
pany 


Frey Named by ACS for 
Petroleum Division Post 


Frederick E. Frey, assistant director 
of research for Phillips Petroleum Com 
has been named 
for the petroleum division of the 
ican Chemical Society. He will serve as 
chairman-elect until September, 1951 
when he will succeed B. H. Shoemaker 
of Standard Oj} Company (Indiana), 
present chairman 

Frey, a graduate of 
versity and the 
Wooster, Ohio 
of Mines before 
as a research chemist 

Recognized as one of the outstanding 
petroleum chemists in the country, Frey 
has made many substantial and pioneer 
ing contributions in a number of fields 
of hydrocarbon chemistry. In 1947, Frey 
was selected by the Chicago section of 
the American Chemical Society as one 
of the ten outstanding petroleum chem 
ists in the United States 


chairman-elect 
Amer 


pany, 


Ohio State Uni 

College of Wooster, 
worked for the Bureau 
joining Phillips in 1927 
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Compatr 


Military Policy Revised 


Continental Oil Company has revised 
its mulitary leave employes 
entering the armed forces to include a 
supplemental allowance for dependents, 
continuation of group lite insurance and 
retirement plan credits 


poli y for 
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NUMBER 2 OF A SERIES 


SATISFIED by the operation of Koch Kaskade trays in 
another of their gasoline plants, Peppers naturally specified 
them in all the towers of their new gasoline plant at 
Britton, Oklahoma. These towers include an absorber, 
stripper, deethanizer, depropanizer and a debutanizer. 


A LARGE number of Koch Kaskade tray installations 
are repeat orders from satisfied customers. It will pay 
you to investigate the economy and operating efficiency 
of Koch Kaskade fractionating trays. Write us today, 
no obligation. 








Special technique assures 
quality of Kellogg 
“knock-down” vessels 


ON of the frequent causes of high cost in 
the field-construction of large refinery ves- 
sels does not really start in the field at all. 
Actually it occurs in the shop-fabrication of 
these “knocked-down” vessels 

Mis-alignment is the field man’s bogey . . . 
mis-alignment, not only between segments of 
any one course of a vessel but also between 
the different courses themselves. 

To preclude the possibility of saddling any 
constructor’s field crews with the costly field 
correction of “misfits,” Kellogg shops follow 
a — routine developed from both shop 
and field experience 

In effect Keliogg completely “builds” even 
the largest vessels right in the shop. Beyond 
matching individual segments to master tem- 
plates, each successive course of every vessel is 
superimposed on the previously assembled 
course. “Knocked-down” vessels built in this 
manner for the field can’t help but fit. 

Such accuracy in fabrication has brought 
wide recognition of Kellogg quality in all 
types of vessels. It gives assurance of exact 
tray positioning A leveling and of close 
tolerances in nozzle positioning. It’s another 
reason why Kellogg vessels-—completely shop- 
built or shop built in “Knock-down” form— 
achieve high operating efficiencies and low 
maintenance records. 


lia trated 14 i diameter reactor being 


Knoct-down fabruated mm Kellogg shop. 


| See 


» 
a 
ge , 
ae 
- au ae 
aaeacraas 
orane 


pe warnee coors 


seen sron 
Toweas 


seram vacuurt 
Smee 


gv sesoarrmo~ 
Trowe ast 


wane rie waren 
reweas 


@ cone pares 





SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich 





Fundamental Physical and 
Chemical Data 


Vapor Pressures of Normal Saturated 
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divergence 
generalized equation ts given 
accurately all vapor pressure 
this divergence point. By 
a graphical residual applica 
the point, the gen 
equation can be used over the 
vapor This 
increment can be 
mathematically. Constants im 
been uniquely deter 
hydrocarbon and are 
the normal 
pressures calcu 
each of the hydrocarbons by 
method give an average 
f 0.2 percent. This indi 
cates a marked improvement in accuracy 
pressure equations pro- 
om pounds 


Thermal Conductivity of Gas Mix- 
tures. ALexanper L. Linpsay and LeRoy 
\. Bromcey. /nd. Eng. Chem., 42 (1950), 
1508-11 
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Bond Hybridization in the Nontetra- 
hedral Carbon Atom. The Heats of 
Combustion of Spiropentane and Methyl- 
cyclobutane. Georce L. Humpnrey ar 
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Heats of Polymerization. A Summary 
of Published Values and Their Relation 
to Structure. Donato E. Roperrs. /. Re 
earch Natl. Bur. Standards, 44 (1950) 
pp. 221-32 (Research Paper No. 2-73) 

Forty-two substituted 
studied, including 
vinyl acids and esters 
The 
hypothetical polymers 
hindrance were cal 
effects from pub 
lished values of heats of tormation of 
the hydrocarbons. Ethylene has _ the 
highest, and alpha-methylstyrene the 
lowest, heat of polymerization The 
heats of isobutene and methacrylates are 
low. Steric interference can be caused 
by disubstitution on the same vinyl car 
bon or by the presence of large 
branched substituents, Steric hindrance 
prevent polymerization the 
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2 keal. per op 
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The Solubility of Hydrogen Bromide 
in Normal Paraffin Hydrocarbons. E» 
warp R. Bornexer and Cecem C. Lyncu 
Jour im. Chem. Soc., 72 (1950), pp 
3234-6 

The purpose of the work ob 
tain solubility data for several hydrogen 
bromide-n-paraffin hydrocarbon systems 
at several temperatures Accordingly 
the solubility of hydrogen bromide in 
n-hexane, n-octane and 
measured at 25, 35 and 45° (¢ 
of solution of bromide 
4% these solvents was calculated 
solubility of hydrogen br 
paraffin solvents of varying 
tent predicted from the expert 
mental data. At any temperature, the 
value Henry's law constant ap 


was to 


n-decane was 
The heat 

m each 
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These abstracts from the current 
literature of science and technology 
(not includlag trade journals easily 
avoeilable) were prepared by Drs. 
Leslie and Coats of The Leslie Labora- 
tories, Traver Road, Ann Arbor, Mich., 
which will supply, at cost, photostatic 
copies of origina! articles. Complete 
or limited bibliographies covering 
special topics by title, by abstracts, 





or in ipt, also may 
be hed by crrangement with the 
laboratories. 











Pul 


ticat 


proaches a limiting value as the number 
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Dicyclic Hydrocarbons. I. 2-Alkylbi- 
phenyls. Ixvinc A. GoopmMan and Paut 
H Wise / our tom Chem Yoc., 72 
(1950), pp. 3076-9 

As part of a program being conducted 
at the Flight Propulsion Laboratory of 
the National Advisory Con 
Acronautics, which pre 
the of possible components 
of aviation fuel, a 2-substi 

alykylbiphenyls was synthesized 
wuirified. The and 
roperties of substituted al 
Butylbipheny! 
two distinct 


mittee for 


“wram mvolves 


investigation 
series of five 
tuted and 
preparation physical 
pure 2 


given 


hive 
kylbiphenyls are 
shown to 


moditheations 


was exist m 


crystalline 


The Dissociation Energies of the 
C-H Bond in Propylene and the C-C 
Bond in 1-Butene. M. Szwarc and A. H 
Sueon, University of Manchester, Eng 
Chem. Phys, 18 (1950), pp. 237-8 
l-butene was cracked in a 
stream of toluene at temperatures be 
935 and 1046° K. at a toluene 
pressure of 4 to 16 mm. of Hg and a 
molar ratio of toluene to butene of 30-1 
The rate of formation of CH, was used 
as a measure of the decomposition rate 
Hydrogen was produced along with bu 
tadiene. The dissociation energy of the 
C-C bond determined, and values 
for C-H bond calculated 
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Analysis of East Texas Virgin ~ 33 
tha Fractions Boiling Up to 270° 
Mary Francis Be Inalytwal ( att, 
22 (1950), pp. 1005-14 
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infrared procedures by 
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low-cost process heat} 
dependable low-speed power 


GET BOTH with GF 


If your plant uses process steam, you may be able to improve over-all heat 
balance by driving low-speed equipment with General Electric geared tur- 
bines. Mechanical drive turbines act as reducing valves to drop boiler steam 
pressures down to utilization temperatures for process requirements. With 
turbines skimming off only a small portion of the steam's heat, mechanical 
power for driving fans, blowers, pumps and other low-speed apparatus is 


almost free. 


Standard Type DP and DR turbines, combined with General Electric 
precision-type gears, are ideal for many such applications. 


General Electric balanced-thrust gears are specifically 
designed for use with turbine drives. Smoothness and 
quietness of operation are the result of maintaining tooth 
contours ond spacing to a high degree of accuracy. 

Positive lubrication assures long life. Oil is delivered to 
the bearings from a gear-type pump driven by the pinion 
shaft. The gear mesh is spray-lubricated 

To meet a variety of application requirements, these 


geors are available in ratios from 1.5 to 10.3 


| NIN 
General Electric Type DP and DR turbines include extra 
features at no extra cost. The DP’s hydraulic governing 
system provides a speed range of 30 per cent with 6 per 
cent regulation. The DR's oil-relayed governor offers 
speed ranges up to 5 to | with accuracy of %4 of | per cent. 
Each turbine has its easily operated trip-throttle valve and 


governing valve combined in one compact unit. Rugged 


lo 


construction from quality materials makes these standard 
turbines outstanding for reliability and efficiency. 


xf N 


General Electric close-coupled turbine-gear sets have 


one common turbine and pinion shaft, with the turbine ond 
gear casings solidly connected by a sturdy fabricated 
bracket. This construction results in a compact unit, does 
not require high-speed coupling. 

Many standard parts are interchangeable with other 
turbine and turbine-geor drives 

Your nearby General Electric sales office will supply you 
with full details about mechanical-drive turbine-geor sets. 
Or, if you prefer, write for free copies of illustrated 
bulletins on these drives. The DP and DR turbines are 
described in bulletins GEA-4955 and GEA-5193. Bulletin 
GEA-5152 contains information about gears. Learn how 
installing these precision drives in your plant can save you 
money. Apparatus Department, General Electric Company, 
Schenectady 5, N. Y. 
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TURBINE-GEAR DRIVES 


HERE'S WHAT STANDARDIZATION 
PROVIDES FOR YOU 


This diagram shows how a standard DP turbine is 
close-coupled to a low-speed gear using an integral 
turbine and pinion shoft. All shaded turbine parts are in- 
terchangeable on all sizes of DP turbines. Thus, it is easy 
to stock spares, and maintenance costs are reduced. All 
individual turbine models and geur sets have standard 
shoft heights for easy installation or re-location in your 
plant. In addition, standardization cuts manufacturing 
expense, and the savings ore passed on to you in the form 
of extra features usually found only on “special” turbine- 





gear drives. 
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The Nitrogen Compounds in Petro- 
leur Distillates. XXVII. Isolation and 
Identification of 2,3-Dimethyl-6-isopro- 
pyl-pyridine from California Petroleum. 
H. L. Locure, A. I Barron, Stites M 
Roper : 

Chem 


For Every Eye Hazard~— it's 


Polymerization of Isobutene by BF — 
The Polymerization of Isobutene by 
Boron Trifluoride. A (: AN 
W Mt ADOW \ ver t I M 
Tras , ] mM 


It 
quire 
mH et } at « ! I ! 
butene by boron trifluorid } When 


purihed and 


these mater vere hil 
condensed together at 80° (©. tor sev- 
eral hours no polymerizatior ccurred 
A minute quantity ae catalyst causes 
instantaneous polymerizatior f isobu 
tene to solid polymer at k tempera 
ture. A possible mechanism and causes 
of the react mn are discussed 
Isomerization Accompanying Alkyla- 
tion. VI. Reaction of Isobutylene and 2- 
Butene with Benzene. Hexman Pines 
|. L. LaZeete and V. N. leatierr. Jour 
im Chem. So 72 (1950), pp. 2850-3 





Catalytic alkylatior t Benzene with 
butvlenes at elevated temperatures and 
pressures : vot been studied heret 
tore witl rt ‘ t establishing the 
structure i th compounds produced 
The purpose of reported was 
o determine whether such an alkylation 


r 
accompanied by a skeletal isomeriza 


on of the kvl group. ( ‘ tic reac 

on of 2-butene and tsobutvlen with 

nzene was studied. It was found that 

silicophosphoric acid and alumina-zine 

chloride catalysts cause skeletal isomeri 

fation t accompany alkylatior The 

lealkylatior { di-t-butylbenzene and di 

s-butylbene, respectively, in the presence 
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ber ! In the 
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Protection « Comfort + Appearance 

nm only the most complete line of vutylber to s-butylber 

ay % N safety spectacles with Super- Reactions Between SO, and n-Butane 

q) dD Tough* lenses gives you a// three The Kinetics of the Photochemical Gas- 

‘ _ ‘ ' in metal or plastic frames You'll Phase Reactions Between Sulfur Diox- 

\V VA <2 _ find WILLSON safety spectacles ide and n-Butane and 1-Butene Re- 

VA/OLIGS } ideal comb tic {st th spectively. FS. Darnron IvIN 

/ SVU Le anideal combination of strength, a : 
comfort and good looks. And you 
need all three to get tull coop- 
eration from workers who must 
wear eye protection. See our 
new catalog for complete infor- 
mation. Get it from our nearest 
distributor, or write direct to 
WILLSON PRODUCTS, INC., 
202 Washington St., Reading, 
Pennsylvania 
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In designing for all types of crudes... 


Design engineers seldom know, these days, what 
the next crude will be like. 


Today sweet—tomorrow sour. Or maybe a 
mixture of both. That’s why top sections of 
fractionating towers need plenty of protection 
against corrosion. 


And they get this protection from MONEL*. That 
has been proved time and again in every refining 
center. 


Just recently, for example, The M. W. Kel- 
logg Company, refinery and chemical engineers 
of Jersey City, New Jersey, designed a large 
refinery for charging a sour crude containing in 
the neighborhood of 2% sulfur. Kellogg knew 
from past experience that most commercial 
metals used in the top sections of the fraction- 
ating vessels would pit due to corrosive action 
by sulfur and salt compounds in condensed 
water vapor. 


Consequently Kellogg engineers recom- 
mended Monel-lined nozzles for refluxing in 
top tower sections for temperatures of 400°F. 
or below. Monel does not pit under these con- 
ditions, and Kellogg knew it would display sat- 
isfactory resistance to predicted corrosion in 
the upper tower sections where temperatures 
below the dew-point are encountered. 


Monel, as a matter of fact, is highly resistant 
to sulfur attack at temperatures up to 500° F. 
It resists corrosion by sulfuric acid, dilute hy- 
drochloric acid, brines, sour crudes, caustics 
and chlorinated solvents. Its high strength and 
low corrosion rate make possible the use of 
thin, lightweight sections that save you money 
in both material cost and tower design 
MANY OF THE ADVANTAGES of Monel Before you choose a metal for top tower sec- 


constructien are found in this Glitsch 


. ons, be sure t« stigs es = 
“Truss-Type” bubble tray. Light in tion » investigate the advantages of 


weight, it is easier to erect and main using Monel. Write us for information and 


tain. Monel’s ductility climinates breakage during installation technical data now, so you'll have all the facts 
and cleaning Smooth, corrosion-resistant Mone! surfaces in on hand when you need them 

crease tower efficiency, reduce coking hazards. And Monel caps 

and trays, if distorted by explosion, can be readily straightened 

and restored to service This photo used through courtesy of THE INTERNATIONAL NICKEL COMPANY, INC, 
the fabricator, Fritz W. Glitsch @ Sons, Dallas, Tex 67 Wall Street, New York 5, N.Y on 


MONEL...+, minimum maintenance ond replacement 
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Sulfinic Acids From SO, and Hydro- 
carbons. The Photochemical Formation 
of Sulfinic Acids from Sulfur Dioxide 
and Hydrocarbons. F. S. Da \ 
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The Kinetics of the Reaction of 
Aluminur Borohydride Vapor with 
Olefins ‘ | ‘ Ros 
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Liquid Fuel From Coal. First Year of 
Operation of Coal Hydrogenation Dem- 
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First New-T ype 


CHEMICO SULFURIC ACID PLANT 
now in Operation 


The first plant, utilizing Chemico’s new process 
for making sulfuric acid from sulfur, is now in 
successful operation at the Hamilton, Ohio 
works of the American Cyanamid Company. 
This new unit—rated at 50 tons per day can 
deliver sulfuric acid of any strength up to 
95% H,SO,. 


This new-type Chemico plant is basically simpler 
than conventional type contact sulfuric acid plants. 
The new process differs in these basic ways. 


e It converts SO.,, to SO, ina highly efficient quench 
This eliminates heat exchangers . . . as 
. virtually elim- 


converter 
sures higher yield from raw sulfur 
inates contamination due to unconverted SO 


e From the converter, the SO, gas mixture passes 
through a multiple dip pipe absorption system, which 


operates by gravity flow. There is no need to dis- 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, NEW YORK 


EUROPEAN TECHNICAL REPRESENTATIVE 
CABLES: CHEMICONST, NEW YORK 


CYANAMID PRODUCTS, LTD., LONDON W.C.2, ENGLAND 


tribute acid over packed absorbing towers. 

e Water evaporation from absorber acid solutions 
removes heat of absorption and the sensible heat of 
hot gases. Only a small amount of cooling water is 
required for the product acid before storage. 


e A built-in Pease-Anthony Venturi Scrubber insures 
mist elimination in the exhaust stack. 


e Seven major items of equipment — usually found 
in present-type contact acid plants — have been elimi- 
nated: drying tower, gas filter, heat exchanger, SO, 
cooler, acid coolers, acid circulating and transfer 
pumps and diluting equipment. 


THE RESULTS — The new-type plant is much 
smaller. It can be economically built and oper- 
ated. Investment cost is lower per ton of ca- 
pacity. Startup, shutdown and operation are 


easier. cc 207 
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essed at an average conversion tempera 
ture of 867° F.. under 7400 psi. total 
pressure and 63600 psi. hydrogen partial 
pressure. Liquefaction was always over 
90 percent. Stannous oxalate, in the pro 
portion of 0.15 percent of dry coal, was 
wed as catalyst, but will im the future 
be replaced by an iron catalyst 


Desulfurization of Coal During Car- 
bonization. High-Sulfur Indian Coal. |] 
K. Guosu and R. E. Brewer. /nd. Eng 
Chem., 42 (1950) pp 1550-8 

Earlier work by the authors showed 
that certain American coals, rich m py 
ritic sulfur, could be desulfurized by 
treatment at SUO” ©. m the presence of 
ammonia gas. A study of this procedure 
has been applied to low ash, good-cok 
ing, but abnormally high-sulfur coal 
from India. Sulfur is largely present as 
organic sulfur and theretore cannot be 
removed by the usual coal-cleaning 
methods Greater desulfurization § at 
800° C. was obtained with three Amer 
ican coals of lower sulfur content. The 
desulfurizing effect was increased fur 
ther by addition of aluminum oxide to 
the coal before carbonizing in the pres 
ence of ammonia Alumina promotes de 
composition of the ammonia and a stable 
aluminum sulfide is not formed im the 
coke. Sulfur compounds contained in 
the gaseous, liquid, and solid products 
of the carbonization were determined 
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4.7 Billion Pounds of Chemicals From 
Four Olefins. Rorexr S. Artes and Wn 
tt1amM Corutsky. Chem. Eng., 57 (1950) 
pp. 116-7 

Tremendous growth has taken place 
in the use of olefins for chemical pro 
duction since 1940. The most important 
of these olefins are ethylene, butylene, 
propylene, and isobutylene, all of which 
are derived from petroleum. Total pro 
luction of these four olefins from 1940 
to 1950 is estimated at 20 billion pounds 
Production increased from 606 million 
pounds in 1940 to 3,343,000,000 pounds 
in 1950. Today olefins as raw materials 
account for 10 percent of the total pro 
duction and value of synthetic organic 
materials. Products made from them in 
clude ethyl alcohol, Ethyl Fluid, anti 
freeze materials, vinyl and styrene plas 
tics, synthetic rubber, isopropyl and 
buty! alcohol, and many others. A sta 
tistical table shows the quantities of the 
various olefins in the years between 1940 
and 1950 and the utilization of these 
lefins for making various compounds 


High-Efficiency Laboratory Fraction- 
ization. IV. A Metal Laboratory-Still. 
O. G. Dixon Jour. Soc. Chem. Ind, 

1950), pp. 191-2 

Many efficient glass laboratory stills 
have been described im the literature but 
experience with such stills shows that 
the chief disadvantage hes in the ease 
with which the lumn and flask suffer 
lamage during operation or when being 
leaned. The author describes a labora 
tory still constructed entirely of stam 
less steel, the column of which was 
packed with gauze rings for high effi 
ciency. The equipment can be used for 
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Condensed information on the function, applications 
and resultant economies obtainable through this mod- 
ern development in Entrainment Separation. 


The effectiveness of METEX MIST ELIMINATORS has 
been demonstrated by installations of several years’ stand- 
ing both in this country and abroad. Used in vacuum pipe 
stills, scrubbing towers, knock-out drums, evaporators and 
similar equipment and equally adaptable to new or existing 
installations, they have effected such marked economies as: 


1 95% or better entrainment removal 

2. End-product quality secured even with lower-cost 
raw materials 

3. Operation at full capacity without contamination 

4. Practical elimination of re-runs 


Write for your copy today. The coupon below is for your 
convenience. No obligation, of course. 


METAL TEXTILE CORPORATION 


633 EAST FIRST AVE., ROSELLE, N. J. 





Metal Textile Corp. 

633 East First Ave., Roselle, N. J. 

I would like to have a copy of your new 
booklet, Metex Mist Eliminators 
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Mixing Lgupment 
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INTERNATIONAL 

TOP ENTERING MIXERS 

For epen or closed tanks. for 

Heevy Duty of stenderd opera 

tens, in either Direct or Geer 

Meter Drive, wsing turbines oF 

propellers Units come completely 
ready for use, with 
special Flange drill 


yw “INTERNATIONAL” 

PORTABLE MIXERS 
Superior im Flexebility 
Mechanically correct 
Light end precision built 
fer yeers of continvous 
trouble-free service 
Direct or Gear Motor 
Drive — Electric or Air 
Motor, in any size to meet 
Stenderd or Special re 
quirements Ask for Coro 
tog Ne. 120 
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Cell on INTERNATIONAL'S vast experience for assis- 
tance in solving your Mixing and Blending prob- 
lems. Our Engineering staff is at your service — write 
for catalogs and complete information on Top 
Entering, Side Entrance and Portable Mixers, which 
are free for the asking, and no obligation, of course. 
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Unsaturation in Petroleum as Indi- 
cated by Halogen Addition Methods. A 
WWINWARD i HH. (sARNER "7 


Infrared-Mass Spectrometer Combi- 
nation Method for Light Hydrocarbon 
Analysis. Mo |. ©'Ne« rk Analytica 
( hew 22 (1950). pp. 991 


New Purdue Course Studies 
Oil Refining Practices 
'u hive 1 versit Calumet 


OU Graduate School Adds 
New Course and Fellowship 
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Welde 


Let's get down to fundamentals: — There is 
only one permanent way to join pipe — only one joint as strong 
as the pipe itself — the properly welded joint. 

A properly welded joint involves just two basic factors — a 
good fitting and good welding. In the WeldELL line you have 
not only the fitting that expresses the highest development in 
engineered strength and closely controlled metallurgy . . . you 
also have the fitting with features that enables the welder to do 
his job better and faster. 

The WeldELL line embraces the widest range of sizes, 
weights, types and materials. In many sizes and types there are 
no fittings BUT WeldELLS! 


of sizes and thicknesses. Coupon brings Spiral Pipe 


TAYLOR SPIRAL PIPE is available in «o broad range Please send Coteleg 484 co 
Send Bulletin 493 covering T 


Bulletin 493. NAME 
POSITION 


G COMPANY 


TAYLOR FORGE & PIPE WORKS STREET ADDRESS 
P. O. Box 485, Chicage 90, illinois 
P o- | 2 J — ZONE. STATE___ 
Offices in al! principal cities: Eastern Plant: Carnegie, Po. a 
Western Pleats an | Calif, Meil te Tayler ferge & Pipe Werks, ©. O. Sex 485, Chicege 90, Hi. 
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now BLIND RIGID unes 
in the COST-CUTTING 


HAMER 


hand wheel 
operated way 


When Hamer Line Blind Valves were 
introduced years ago, the old expensive 
and hazardous way of blinding pipe lines 
with a spectacle bolted between com- 

anion nges became obsolete. The 
iamer family of positive, one-man oper- 
ated line blinding units has now grown 
until there is 4 Hamer Line Blind Valve 
for every 4, yr FOR BLIND- 
ING RIGID LINES where no endwise 
movement is possible. 

The new “RIGID” Line Blind Valve 
solves the problem of blinding inflexible 
lines in refineries, process plants, tankers 
and other ships... wherever rigid pipin 
installations must be opened and close 
It's speedy and cost-cutting — one man can 
reverse the plate in one minute. It's safe 
—enclosed plate slot prevents spilling 
line fluid. It’s positive — there's nothing 
like a solid plate for a permanent, leak- 
proof shut-off. 


Positive shut-off without pipe line movement! 


e Actuated by the hand wheel, a smooth-turning 

ball bearing mounted ring gear moves the slidin 
internal sleeve in a straight line to clamp an 
release the plate, eliminating the need for spread- 
ing the line. “RIGID” Line Blind Valves conform 
to A. S. A. Standards for face-to-face dimensions 
of steel wedge gate valves. In planning new lay- 
outs, or modernizing existing installations, use a 
gate valve for blocking but specify Hamer 
“RIGID” Line Blind Valves at every point where 
quick, one-man operated, POSITIVE SHUT-OFF 
will be required. 


LEFT —"“RIGID* 
LINE BLIND VALVE 
4 RIGHT —SPOOL.TYPE 
UNE BLIND VALVE 


SPEED, ECONOMY, SAFETY IN 
BLINDING FLEXIBLE LINES! 


There are Hamer Line Blind Valves for every blinding 
application. All models feature cost-cutting “one-man, 
one-minute” operation, positive shut-off, and long service 
life. Write for full information 

Wstreted below ere. | — Spoo!-Type, side hand wheel. 2 — 
Spee! Type upright hend wheel ; — “Tee” end “Ell” Type. 
4 — Economy 3-8elt Type 








SEND FOR CATALOG 


AM ¢ - LINE BLIND VALVES 
Non-Stick PLUG VALVES 


OI1L TOOL COMPANY 


2919 GARDENIA AVENUE LONG BEACH 6 CALIFORNIA 


loney-Crawford Tank and Manufactur- 
ing Company of Tulsa. The fellowship 
is Open t chemical engineering students 
who have already completed one year ot 
graduate study 

A new course in petroleum refinery 
engineering will be added to the gradu- 
ate program in September. It will deal 
with design of various pieces of refinery 
equipment, as well as the assembly of 
these elements into the complete design 


of a process 


LETTER 


Suggests Further Empasis 
On Bubble Caps Article 


To THe Eprror 

I was rereading Mr. Zenz’s most in 
teresting article on Skirted Bubble Caps 
(June, 1950, Perroteum Reriner) when it 
occurred to me that perhaps the most 
significant discovery of this study was 
not given its deserved emphasis. This is 
understandable because the phase that ts 
about to be discussed is generally under 
the control of the mechanical staff rather 
than process men 

Perhaps the most time and money 
consuming operation in the building of 
a pressure vessel is that of installing 
trays that are perpendicular to the axis 
of the vessel and are of satisfactory flat 
ness. A review of usual building specih 
cation tolerances will show that permis 
sible deviation in cap height of from .15” 
to .25". Minor degrees of tray tilting 
may increase this variation as well as 
lack of exact plumbness of the vessel 
when it is erected in the field. In other 
words, a combination of circumstances, 
all within accepted trade tolerances can 
produce a change in “H” (Figure 3) 
among the various caps of as much as 
25” to .50” even without considering the 
change in liquid level due to hydraulic 
gradient. You will note that the author 
expresses concern over waves ot y,” 
(pages 104, 105) which would cause 
momentary flow unbalance while it has 
been shown that accepted tolerances 
among the fabricating trade produce 
“permanent waves” of this magnitude 
What then is the answer I believe 
that Mr. Zenz has shown the way. The 
idealized cap should have practically a 
constant pressure drop over a_ wide 
range of vapor flow and this drop should 
be high enough to imsure equal vapor 
distribution to all caps. This condition 
is obtained in the conventional cup at 
high vapor rates tor the drop is higl 
enough to make the difference in drop 
among the various caps become signif 
cant m the normal desigtr Mr. Zenz's 
caps show a trend toward a stabilized 
op at all flows Perhaps wit! the above 
mind, furtl experiments 
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go in to stay — because the ZINC is in to stay! 
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L ADMIRALTY 


(@ petented alloy) 


Antimony is an exceptionally 
efficient dezincification inhibitor 

when used in the right 
proportions. 

Admiralty with an antimonial 
content of less than .007% (the 
minimum set forth in Chase 
Patent No. 2,061,921) cannot 
be depended on to guard against 
dezincification under all condi- 


tions. For lasting service over 


1950—A Gulf Publishing Company Publication 


a wide range of applications, 
015% is the rock-bottom figure. 
Chase makes doubly sure you 
get this minimum percentage 
despite normal commercial 
variations—by using a nominal 
antimonial content of .035%. 

Only Chase can make the 
patented Antimonial Admiralty 
offering this extra protection. 
Get the facts today. 


jn 
BRASS & COPPER 








PROTECT METAL STRUCTURES POSITIVELY 
UNDER ALL CONDITIONS ! 


“NATIONAL” GROUND ANODES 








@ Regardless of what the job is... how corrosive the environment — 

whether wet or dry, hot or cold — you can depend upon “National” 

ground anodes to provide efficient, positive protection against under- 
ground and underwater corrosion. 

“National” ground anodes have proved themselves in 20 years of 

MORE THAN DOUBLE successful operation in many different parts of the country. They out- 

THE USABLE LIGHT! last other materials by a wide margin. They do not have to be dug up 

a ti ceeeeeeninn ines tien tiniadion, of and replaced every couple of years. Because they use a controllable 

current source, it is simple and economical to adjust their protective 


flashlights the brand new leakproof 
“Eveready” battery output to match exactly the requirements of any installation. 


gives more than doubl 
the usable brilliant For complete details on “National” ground anodes. write to Natior~ 
white light for critical < vo" Dicision, Unton Carbide and Carbon Corporation, Dept PR 
uses than any other 
fashlight battery we 
ever made The terms “National” and “Eveready” are registered trade-marks of 
NO METAL CAN NATIONAL CARBON DIVISION 
TO LEAK OR CORRODE UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17,N.Y. 
District Sates Offices Atianta, Chicago, Delias, Kansas City, New York, Pittsburgh, San Francisce 
Foreign Department: U.S.A. 
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Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


Compiled by HEINZ HEINEMANN 


From the Official Gazette, July 18, 25 and August | ond 8, 1950 
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PLANT PROBLEMS 


~ 700 MUCH "DOWN TIME 
~ UNSATISFACTO RP 
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‘lick your production 
and maintenance 


Airetool double expan 

sion tube cleaner with 

offset cone cutter for 
refinery tubes 


=== 


Airetool ball bearing 

type expander for pre 

cision rolling of small 
tubes 


Airetool Tube 
Rolling Control for fast 
uniform expansion of 
tubes. Automatically 

controlled 


4 


Airetool midget cleaner 

for removing lime, coke 

or scale deposits from 
small tubes 


Airetool Catalyst 
Removal System 
for ridding verti- 
cal reactor tubes 
of either wet or 
dry spent catalyst 


Full full details about how AIRETOOI 
cleaners, expanders and refinery acces 
sory tools can help you lick your tube 
maintename problems and raise pro 
duction, write or wire The AIRETOOI 

Manufacturing Company, 316 S$ 





Center Street, Springheld, Ohio 


There's an AIRETOOL Tubs 
Cleaner and Tube Expander for 
Every Type of Tubular Consiruc 
tion 


SPRINGFIELD, OHIO 





BRANCH OFFICES: New York, Philadelphia, 
Chicage, Houston, Tulsa, Baton Rouge 
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U.S.P. 2,517,042. Method for Transfer- 
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U.S.P. 2,517,139-41. Pyrolytic Conversion 
of Hydrocarbons. R. B. Smith to Sir 
clair Refining ( 
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U.S.P. 2,517,720. Method of Producing 
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Recorder-Controller 


looking for Better Temperature Instruments? 


.»» Then check these features of Pyrotron 
Electronic Resistance Thermometers... 


FUNDAMENTAL ACCURACY 


Bailey Pyrotron Resistance Elements are made of 
highest purity platinum—the material used by the 
National Bureau of Standards in establishing basic 
standards for temperatures from —190°C to +-660°C. 


THREE TYPES OF CONTROL 


Pyrotron Controllers may operate: on-off electrical 
systems by either electronic relays or electric con- 
tacts, modulated electronic systems, or air-operated 
systems. Two temperatures may be recorded on the 
same chart and controlled by a single instrument. 


FACTS PUT INTO USABLE FORM 


Bailey Pyrotrons may be arranged to put temperature 
facts into convenient usable forms. If two or more 
temperatures are related, they may be recorded as 
continuous records on the same chart for easy com- 
parison. The average of several temperatures or the 
difference between two temperatures may be 
recorded as a single continuous record which may be 


retransmitted to a distant point or used to actvate 
a control system. 


EASY INSTALLATION 


Bailey Pyrotrons do not require careful leveling or 
protection against vibration. Three ordinary copper 
wires are all that is needed to connect each tempera- 
ture sensitive element with the recorder. Power may 
be taken from any 115 volt 60 cycle circuit. 


MINIMUM MAINTENANCE 


The absence of galvanometers, batteries and stand- 
ardizing equipment, together with the use of inter- 
changeable unit assemblies, reduces Pyrotron main- 
tenance to the vanishing point. 
ABUNDANT POWER 

A separate motor drive for each temperature fur- 
nishes abundant power to operate a recording pen, 
a controller and an alarm switch. 

For the ful! story on this unusval electronic resistance ther- 


mometer which is suitable for ranges between —300°F 
and 1200°F, ask for Bulletin No. 230-C. P-21 


BAILEY METER COMPANY 


1043 IVANHOE ROAD “ CLEVELAND 10, OHIO 


THe : Maes» pgs 4 
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Okadee Valves have the 
perfect seal for butane, pro- 
pane, and other hard-to- 
hold light fluids and gases. 
Their precision lapped seats 
and discs assure complete 
and positive shut-off. One- 
quarter turn fully opens or 
closes the valve. Being non- 
lubricated, they require no 
maintenance or service. 
Where fast, full opening 
and closing is essential .. . 
where leak-proof shut-off is 
poaramount, such as on this 
butane - propane loading 
rack in a Gulf Coast refin- 
ery, Okadee Valves are the 
perfect installation. 
Ask your WECO Representative or 


write for catalog for complete de- 
tolls of OK ADEE VALVES. 
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U.S.P. 2,517,900. Method and Apparatus 
for Liquid Phase Hydrocarbon Con- 
version. |. \\ to | s Pet 
‘ ' ‘ ' 


U.S.P. 2,518,270. Reactor 
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HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,515,279. Process of Heat Con- 
trol in Catalytic Hydrogenation Re 
actions, | I \a H ‘ t 
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EASY 
OPERATING 
° U.S.P. 2,516,126-7. Separation of Organic 
( WT : 


POSITIVE SEAL Sinn and FR S Phe MW 


NON- 
LUBRICATED 


a a 
U.S.P. 2,516,699. Processing of Hydro 
carbon Synthesis Products. C. b. Her 
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WHEN YOU RETUBE... 


@ When you require new tubing 
either for a complete retubing job or for a single 
tube replacement—consider the advantages offered 
by Wolverine tube. 


Among the most important factors to consider when 
selecting tube for your condensers is, obviously, 
the anticipated life of the tube you contemplate 
using. How long will it perform before it gives up? 
That, as you know, depends upon how well the tube 
was made — how carefully and how often it was 
inspected as it progressed through the various 


stages of production. 


Another vital consideration is to make sure that 
the tubes used. are of the proper alloys to with- 
stand the corrosion conditions to which the tubes 


are subjected 


For these reasons—and many more—we ask you 


to consider the use of Wolverine seamless, non- 

ferrous condenser tubes—the tubes that are quality- 

controlled every step of their manufacture—to give | 
you long, dependable service. And by virtue of | 
that long, continuous performance that they prom- 
ise, you gain a most valuable consideration in} 
keeping your maintenance cost down to a minimum. | 


Let Wolverine trained technicians 
help you determine the proper alloys 
for the tubes you should use under 
your particular operating conditions. 


If you haven't a copy of our brochure, Condenser 
Tubes, we'll be glad to send one upon request. 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
NCORPORATED 
MANUFACTURERS OF SEAMLESS, NON.FERROUS TUBING 


1431 CENTRAL AVE . DETROIT 9, MICHIGAN 


PLANTS IN DETROIT AND DECATUR, ALA 
5a t 
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e True wall thicknesses 
Ps ga Re 


e Tough, close-grain metal 4 


Are you thoroughly familiar with 
the superior qualities of “centrifugally cast” high alloys ...such 
as these cylinder liners, for example? 

Centrifugally cast metal is exceptionally uniform, close-grained 
and strong. It is free of pits and pockets. It is capable of passing 
very rigid tests. And the practical advantage is that as long as 
there is o central circular hole, almost any outside shape can be 
cast. Some of our customers want their castings centrifugal even 
though considerable boring aad other machining is necessary to 
finish the piece 

We recommend our centrifugal casting service if your require- 
ments call for the characteristics outlined above. Our high alloy 
foundry is modern in every respect and stoffed by metallurgists 
and foundrymen of many years’ experience with both centrifugal 
and static castings 
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U.S.P. 2,516,940. Method for Treating 
the Products of Synthesis Gas Con- 
version. (. | Arnold, H. V. Hess 
and M. M art t The Texas 
Company 
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U.S.P. 2,517,035. Catalyst for Hydrocar- 
bon Synthesis. F. EF. Sensel and R. A 
Beck to he Texas Company 
In the synthesis of liquid hydrocar 

bons and organi xygen compounds 

from CO and H r olefins in the pres 
ence of a cobalt catalyst, this catalyst is 
promoted by 0.5-10 percent by weight of 

La:sO The catalyst shall contain about 


> percent ! magnesia 


U.S.P. 2,517,036. Supported Catalysts for 
the Conversion of Carbon-Monoxide- 
Containing Reactants. F. EF. Sense 
and M M Stewart tft The Texas 
( mpany 
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MASONEILAN MODEL 2700 
PRESSURE CONTROLLER 


Offers Accurate 
Proportional 
Control... 


Precise 
Response... 


Ease of 
Adjustment a" “sno NOUR 


...yet is Moderately Priced 


Masoneilan No. 2700 Pressure Controllers are especially designed 


for applications requiring accurate control when expensive instruments) 





are not warranted. The pneumatic feedback, usually found only in more 
elaborate proportional controllers, assures precise response. The Con- 
trol point setting mechanism provides accuracy of adjustment and easily 


read expanded index scale. Control action is reversible with either bour- 





don or bellows. The controllers are furnished in two case styles: a uni- 
versal case for panel mounting; and a specially designed case for valve or 
wall surface mounting. 


waten Genta Applications include — pump governors, steam pressure reducing 
type (Medel . . es 
2707) in high stations, gas well pressure reduction, and many others requiring small 


ee ee to intermediate proportional band. 


reducing service 
MASON-NEILAN REGULATOR COMPANY 
13182 ADAMS STREET, BOSTON 24, MASSACHUSETTS, U.5.A. 
Sales Offices or Distributors in the Following Cities: New York + Syracuse + Chicago 
Se. Lowis + Philadeiphia + Houston «+ Denver + Pi + Cleveland + Cincinnati « Toles 
Atlante - hoe Gaaee oe Oe Selt Lake City + El Paso + 
Detroit « . N.C. + Mason-Neilan Regulator Co., Led., 
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YOU can STOP RUST... PREVENT RUST... 
on ail your rustable metal surfaces with RUST- 
OLEUM. Every day, rust eats away on your metal 
tanks, pipelines, drilling and pumping machin- 
ery, metal buildings, roofs and fences. Yet, rust 
can be stopped and protection given economic- 


ally with RUST-OLEUM 


For more than a quarter of a century RUST 
OLEUM has been proved under severe condi- 
tions of weather, fumes, salt air, salt spray, and 
other rust producing conditions. Railroads, ship- 
yards, builders, refiners... nationally known 
users* in almost every field of industry. . . have 
found RUST-OLEUM the economical way to stop 
rust and prevent further rust. Architects, builders, 
engineers, maintenance men now specify RUST- 
OLEUM for primer, ‘shop coat’’, and finish coats 
RUST-OLEUM adds extra life to metal buildings, 
equipment and other meta! surfaces and can 
applied over already rusted surfaces without ex- 
tensive surface preparation. Yet, RUST-OLEUM 
costs no more than most quality materials 
RUST-OLEUM not only protects — it beautifies 
as well! RUST-OLEUM is available in a large 
selection of colors including aluminum and white 
It spreads evenly and dries free of brush 
marks in 4 to 12 hours, depending on conditions, 
to a tough, pliable film that protects against rust 
Be sure you get on/y genuine RUST-OLEUM for 
positive protection against rust! Specify RUST. 
OLEUM to your contractor or architect on any 
new construction, remodeling or maintenance 
work 

RUST-OLEUM is stocked and sold by leading 
industrial distributors in all principal cities of 
the United States and Canada. See Sweets for 
complete catalog and nearest source of supply 
or write us direct for complete information 


*Names on request 


RUST-OLEUM CORPORATION 
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U.S.P. 2,518,354. Method of Maintain- 
ing Catalyst Activity in a Dehydro- 
genation Process. R. N. Meinert and 
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CRACKING AND RE-FORMING 





U.S.P. 2,515,374. Catalytic Conversion of 
Hydrocarbons. ?. ©. Keith and \ 
lewel! t The M. W. Kellos ( 


U.S.P. 2,516,134. Method for Making 
Feed Stock for a Furnace Black Proc 
ess. |.. G. Moligue t IP ps Pet 
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U.S.P. 2,516,848. Method of Producing 
Butadiene from Petroleum and Petro 
leum Fractions. \. Iras to Flect 
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2554 Oakton Street 


Evanston, Illinois 


U.S.P. 2,515,237. Production « 
Ethyl-Naphthalene. Wo Mk 
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STAINLESS STEEL 
MECHANICAL AND PRESSURE TUBING 


These are common sizes. Intermediate sizes, larger or 
smaller diameters, heavier or lighter walls, or geometric 


shapes other than round also are available. 


OUTsiot Gauce OUTSIDE 
DIAMETER RANGE OUAMETER 
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1. 
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1 
J 


The above sizes are available in types 304, 3095, 310 


. . 
Stainless Steel Tubing and Pipe 
316, 317, 321, 347 and 430. Type 302 is available in a 


limited range of sizes for ornamental use. 6 NOW... up to and including 5” O. D. see 
ELECTRUNITE Tubing made of time-tested 
Republic ENDURO* Stainless Steel. 


In 1947, the ELECTRUNITE Size Range was 
expanded to include the pipe sizes listed at the left. 
Today, Steel and Tubes keeps pace with your 
expanded requirements by offering a complete range 
of stainless steel tubing sizes produced by the con- 
tinuous welding method. 


a iz = 
ae SNS 
a88358 
- ~“ 
S35 ht | 


Republic—world’s largest producer of stainless and 
alloy steels—offers you prompt metallurgical assis- 


~ 
a) 

a“ 
“we 


avererrs z 
iff tecese 
rt 


sa euenennr w= 


$88 


tance with any problem involving the use of stainless 


The above Pipe Sizes are available in the Chrome- steel tubing or pipe. Write, wire or phone today for 
Nickel analyses of Republic ENDURO Stainless Steel, further information. 











[REPUBLIC | 


REPUBLIC STEEL 


Seas ns Om + RDS ELECTRUNITE 


Export Dept.: Chrysler Bidg., New York 17, N.Y. 
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OLE MOOLLES 


FOR THE ENTIRE NATION 


AeCl Slog 
1 MOLDED 


APPROVED 
ENGINEERING 
SERVICE 
UNIT 


“PRECISION MOLDED” 


85% MAGNESIA and “PRASCO” 
HIGH TEMPERATURE INSULATIONS 


Only PABCO approved Engineering 
Service Units are privileged to display 
the above emblem. 

Strategically located throughout the 
United States to best serve industry. 
Each unit offers its own extensive loca- 
lized stocks of material. 

Competent insulation engineers, skilled 
mechanics — plus the advantages of fac- 
tory co-ordinated experience. 

Reliable duplication of any job in any 
locality—including materials, workman 
ship, application methods. 


MAY WE REFER YOU TO THE PABCO ENGINEER- 
ING SERVICE UNIT NEAREST TO YOUR JOB 


COMPANIES, 


INC. = 


, Street 295 Fifth 





Patents 





beta-etl inaphthaiene 


alpha-ethylnaphtl alene 


U.S.P. 2,518,307. Automatic Control of 
Catalyst Promoter in a Hydrocarbon 
Conversion Process. |. |.. Groebe t 
Phillips Petroleum Company 


In the alkylation of hydrocarbons wit 
olefins im the presence i a catalyst 
promoted by a minor amount of a hydr« 
gen halide in the reaction mixture, the 

of alkylation is continuously cor 
passing infrared light rays 
the alkylation effluent under 

that an electric impulse 
is produced corresponding in magnitude 
to the concentration of unreacted oleti 
in the effluent. The amount of hydroget 
halide present in the reaction muxture 
ts automatica ly response 
| 


cle 


to the magnit im pulse 
received 





DESULFURIZATION 





U.S.P. 2,516,837. Process of Regenerat- 
ing an Aqueous Alkali Solution. | 
Happel and S. P. Cauley to Socony 
Vacuum Oil Comp Ine 
Details are claimed tor the regenera 

tion of an aqueous alkali solution use 

in the removal of mercaptan from hydr 
carbons and =contaiming veakly acid 
sulphu mpounds and a small ; 


f an oxidation promoter 


amount 


U.S.P. 2,516,876. Desulfurization of Light 
Petroleum Hydrocarbons. W \ 
Horne andl J I lunge t Gulf Re 
search & Development ( 

! boiling petroleur 
are desulfur er by 

ver nitially nreduc 
supported on activated alt 
perature | O§1N)-SUMD 

t 100-500 psi on tl 
gen. The passage 


continued bet 


U.S.P.2,516,877. Desulfurizationof Heavy 
Petroleum Hydrocarbons. WW. A. H 
andi |. it lunewe t Cault R " A 


| 





CATALYST PREPARATION, 
ACTIVATION, AND 
REGENERATION 





U.S.P. 2,515,245. Process of Regenerat 
ing a Fluidized Fischer-Tropsch Cata 
lyst. Wo J. Matton Sta O 





How to Cut Corrosive 
Crude Processing Cost 


PROBLEM: 70 minimize cost of distillation of sour 
crudes and production of lube fractions with 
minimum decomposition and maximum yield. 


DESIGN: Combination vacuum unit providing very 
close processing controls, one of 5 similar 
units representing the latest improvements 
in bubble-type refinery equipment design. Both 
atmospheric tower and vacuum tower fabricated 
of stainless-clad steel to resist high- 
temperature corrosion, economically. Judicious 
spacing of equipment for minimum piping and 
use of heat exchangers to avoid excess 
processing heat loss, for maximum operational 
efficiency. Provision for maximum turbulence 
without entrainment at bubble-caps, for 


product quality 


END RESULT: Operating economies and high- 
quality product achieved by equipment with 
low first cost and long service life, while 
resisting corrosion from sulfides and organic 


chlorides in sour crudes 


The above case is not unusual. It is typical of the 
results achieved with newly developed, more 
efficient processing equipment. And wherever 
design, fabrication and materials selection must 
be critically coordinated, you will find the eco- 
nomical answer in applied Lukenomics. For 
Lukenomics combines the experience of design- 
ers, engineers and equipment builders with 
Lukens’ knowledge of materials and their applica- 








LU 





LUKENS STEEL COMPANY 


} 


er, 1950 1 Gulf Publishing Company 


One 


In foreground is shown atmospheric tower of distil- 
lation unit engineered for construction with Lukens 
Stainless-Clad Stee! by Foster Wheeler Corporation 
and fabricated and erected in the plant of « prom- 
inent Eastern refiner by Wyatt Metal & Boiler Works 


tion, gained over 140 years as the world's leading 
producer of specialty steel plates, heads and 
stee! plate shapes. 

You'll find it pays to put Lukenomics to work on 
your equipment problems. There are progressive 
fabricators who can do this for you. Get in touch 
with them, or write our Manager of Marketing 
Service, stating your problem. Lukens Steel Com- 
pany, 404 Lukens Building, Coatesville, Pa. 


BETTER PRODUCTS FOR BETTER EQUIPMENT 


OF A SERIES DEMONSTRATING APPLIED LUKENOMICS 


Ee OR en ney 








*Spraywelding is a Colmonoy hard-facing 
process. It combines metollizing and weld 
ing. A powdered Colmonoy alloy is 
sproyed on the worn port, wing o 
powder metallizing gun called the Spray 
The overlay is then fused, or 
with a standard 


welder 
welded to the port 
acetylene torch 
Sproywelding has these odvontages 
Less material is used because the thick- 
ness of the overlay is easily controlled 
to within .010" 

Less time is required to spray than to 
handweild, and because of the accuracy 
of spraying, less time is required to finish 
the part 

A Sproywelded srfoce is free of pin- 
holes; no patching or discords. Part dis- 
tortion is held to a minimum 

Write us for the name of the nearest 
Sproywelding shop or for informotion 
ebout equipping your piont for Spray- 
weld work 


A User of Acid Sludge 
Pumps Reports: 


“Our Pump rods 
lasted 22 times longer 
when hard-faced 
with Colmonoy”’ 


His Problem: In handling highly abrasive 
material in acid sludge pumps, pump rods 
1%" x 28" long) had to be repacked every 
eight hours, and completely replaced every 
twenty-four hours. Cost of replacement 
part alone: $45.00. 
His Solution: He tried Spraywelding* a 
few discarded rods with Colmonoy No. 6, 
an extremely weag and corrosion resistant 
hard-facing alloy. He then found that the 
packing lasted sixty hours, almost eight 
times as long as before (Colmonoy No. 6 
has a very low coefficient of friction), and 
that the average Spraywelded rod didn’t 
require replacement until working 573 
hours, better than 22 times the life of 
a new rod 
Not only did the hard-faced pump rod 
outlast a new one many times over, but 
it cost less than half as much as a new rod 
to start with. Added to this were the im- 
pressive savings found in reduced mainte- 
nance labor, and in less lay-up time of 
the pump. 
Colmonoy stands for a complete line of 
hard-facing alloys. Only a complete line 
can meet the various challenges of impact, 
abrasion, and corrosion, either singly or 
in combination. Colmonoy alloys come in 
forms to suit many applications: rod, 
paste, powder, wire, na castings. 
Write for general literature or tell us of 
your particular problem for more de- 
tailed information. 


The Spraywelder, shown spraying a pump 
rod used in handling caustic solutions. 


re 


HARD FACING ALLOYS 
(Gress one seer OFTRON 3, MICHIGAN 
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U.S.P. 2,516,967. Process of Forming 


Hydroge! Beads. M. P 
ternational Mis ‘ 


U.S.P. 2,517,223. Preparation of Inter- 
nally Oxidized Catalysts. R. M. Mar 
tel ‘ \ ed } & . ( ’ 


U.S.P. 2,517,692. Regeneration of Alumi 
Vl 


num Halide Sludges. |. M i 





HEAVY OILS AND WAXES 





U.S.P. 2,515,520. Rust Inhibiting Lubri- 
eating Oil. W. M. Le Tide Wate 
As sted O : 

\ , 


U.S.P. 2,515,908. Antioxidants for Oils 
and Oil Compositions Containing the 
Same. 2 ‘ ( bs 

kK &% Deve ent Cor 





GARLOCK PACKINGS and 


GASKETS 


Heat Resistant; Fough; Durable 


MARLOCK packings and gaskets made of Teflon 


XT solve the problem of sealing against acids and 
chemicals of all kinds 

These Teflon products, fabricated in the Gar- 
Lock factories, are unaffected by any acid and 

resistant to all organic solvents and 
They 
90° F 


are highly 
alkalies 


below 


operate at temperatures from 


up to +500° F. and have high 


mechanical strength and a low coefficient of fric- 


tion within that temperature range. 


THE GARLOCK PACKING COMPANY 


For use on valves, pump rods or shafts and any 
other equipment in the chemical industry, Gar- 
LOCK produces several types of braided and molded 
Teflon packings. For gasketing flanged joints of 
all kinds, including glass and porcelain flanges, 
Teflon envelope gaskets or solid Teflon gaskets 
are available in required sizes and shapes. 

To avoid frequent shut-downs and reduce your 
packing costs, use GARLOCK packings and gaskets 
made of Teflon on all your equipment handling 
acids or chemicals. Write for pamphlet. 


PALMYRA, NEW YORK 











.. the turbine 
that will fit in anywhere / 


Tailored to suit the actual requirements of your 


True centerline supports 


Readily removable packing cases application because of the wide range of permis- 


Sealed bearings , ail , ‘ . ‘ 
° sible modifications available to the basic design. 

Sealed governor ' 

These include speed governors, pressure gov- 

Balanced double-seated valves I & I § 

Economical liner type bearings ernors, location of exhaust, auxiliary controls, 


etc.—all combined with spark-proof and totally 
enclosed construction. Write for fully descrip- 


tive bulletin. 


“-728 


STEAM TURBINE DEPT., JEANNETTE, PA. 
PLANTS AT 
JEANNETTE, PA * RIDGWAY, PA. * AMPERE. NJ. * SPRINGFIELD, O. * NEWARK, N. J 
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alkyl! radical with at small amount il dispersable re 

: d R, is hydrogen ! action product mol of a hydrocar Patents 

alkyl radical ith not more than & bon unsaturated n-tertiary amine hav 
ms ing a straight chain hydrocarbon radica 





at ] 
¥% at least 12 C atoms and at least one 


U.S.P. 2,516,136. Lubricating Grease Hefinic double bond, e.g. hydrocarbor 


Compositions. A. |. Morway and D tadencenyl non-tert. amine, with 0.5 
ul t rd (hl Develop mol of P.S. reacted at 400-600° | The atoms m length. The additive improves 
+} 


acid salt. The alkyl substituent of this 
compound contains a chain of 10-30 ( 


Standa 
ny additive improves tl! xidation stability the detergent properties of e oil 


il is thickened to a grease of the compositt 


roportions of a metal soap U.S.P. 2,516,914. Emulsification-Inhibited 
higher fatty acids and 1-2 mol propor U.S.P. 2,518,372. Alkyl Substituted Thio- Polyacrylate-Containing Oil Compo- 
ns of a metal s: 4 a heterocyclic phene Sulfonic Acid Salts as Deter- sitions. A. J. Revukas to Tide Water 
carboxylic acid of low mol wt. This gents in Mineral Oil Compositions. Associated Oil Company 
acid has a 5-member heterocyclic ring O. M. Reiff and H. |. Andress, Jr. t \ 1 lul shin , 
with O or S as the hetero atom Socony-Vacuum Oil Company, Inc ttt) pall erect geneeiergn Spe 
D ambiciiet Geledanah i ainehiiiah dissolved small amount of a polymerized 
» 
U.S.P. 2,516,137. High Temperature Lu- minor proportion of an alkyl substituted = ester of the formula CH ( 
bricating Greases. A. |. Morway and thiophene alkaline earth metal sulfonic 
] Kolgenbach t Standard Oil De 


contams a 


COR 


velopment Company 

4 mineral lubricating oi! is thickened 

a grease with 5-50 percent by weight 

a combination of 1-4 mol proportions 
of a metal soap of fatty acids with 1-4 
mol properties of the salt contained in 
the Cannizzaro reaction products ot a 
cyche aldehyde of mol wt. below that 


ot Ce aliphatic carboxylic acid and a ADHERES if) 


strong base 


U.S.P. 2,516,138. Use of Furfural in BLOCKS © BLANKETS + CEMENT 


Grease Manufacture. A. J]. Morway to 

Standard Oil Development Company 

Mineral lubricating oil is combined in ONLY ONE COAT NEEDED 
grease forming proportions with a sat 
urated saponihable fatty material and 
furfural. The furfural present is the 
liquid effluent from a Sotewel solvent HARD = SMOOTH °P NTABLE 
refining process. An alkaline saponifying Reet, F}.4 { 
agent is added wherein the furfural is ae : : 
salvaged from said process and con ; 
verted directly to a furoate and furfuryl 
alcohol 


U.S.P. 2,516,616. Lubricating Oil De- 
tergent. J. ©. Clay and D. H. FEtzlet 
to California Research Corporation 
Hydrocarbor ol contams 


lent metal 
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a seleninic acid, e.g. one whicl 
direc ‘ t ™ !t kawe and ‘ mitat 
least 10 C ator Deterioration of 

1 wher t xygen is inhibite 


he letergency s 


U.S.P. 2,516,654. Antioxidants for Min- 
eral Oil Lubricants and Compositions 
Containing the Same. H. G. Smit! 
rT. L. Cantrell ' | Peters t 


AL SHRINKAGE UNDER 1 
EFFECTIVE T0 
EASY ON LABOR * BUDGET - 
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U.S.P. 2,516,838. Soluble Oil Base. K 
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A MINERAL WOOL FINISHING CEMENT 


BALDWIN-HILL COMPANY —_ i ones AVE. TRENTON 2, WEW JERSEY 
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PETROCHEMICALS 





U.S.P. 2,515,242. Method of Making Thi 


EXCHANGERS 


cleaned chemically cuts out-of-service time 


U.S.P. 2,515,335. Method of Condensing 
1,3-Dichlorobutene-2 with Aromatic 
Hydrocarbons. |. Cech ar 

echt to Data ‘ my 


U.S.P. 2,515,928. Sulfur 
Liquids s | skasiew 


+ () ( 


Containing 
} 4 | 


HE qwickest and (in the long run) cheapest 

way to clean tubular heat exchangers is the 
in-place method of circulating hot solutions of 
chemical cleaning compounds. Much quicker, 
more thorough than lancing with air or steam. 
No danger of damage to metal surfaces as with 
rodding, drilling, or fish-sawing. 


For the complete Oakite story on cleaning and 
descaling exchangers, other equipment, write 
nearest address below. Interesting literature— 
personal in-plant services freely available to 
you without obligation. Send today to Oakite 


Products, Inc... 44€ 


Thames Street, New York 


6, N.Y. 


SEND for this FREE Booklet 
ftisfull of usetul information 
on geoeral maintenance 

* *cleaning. C overs all divisions ++ - 
of the Petroleum Indusiry 
production, processing 
transportation, marketing 


« Technical Service Representative: in Principal Cities of U.S. & Canada. . 


OAKITE 


PETROLEUM SERVICE DIVISION 


ik erivatives 
lvent extrac 
y parately 


hydr 


n 
pre heating 
carbon t 
ombinin 
mixture will 
cess of 850° | 


U.S.P. 2,516,477. Lecithin Stabilizer for 
DDT Petroleum Solutions. W. M: 
berly t Phillips Petroleum ¢ mpany 

ted solut Dp 


Saas 5? per 
petr aims 0.5-2.0 p 


U.S.P. 2,517,418. Production of Ethers 
of Phenyl Methyl! Carbinol and Its 
Homologues. |). Faulkne t F. I 


U.S.P. 2,517,684. Ketones by Catalytic 
Reaction of Olefins with Aldehydes 


It | S Ru ( mpat 


peroxide 


U.S.P. 2,517,685. Preparation of Ketones 
by Catalytic Reaction of Diolefins with 
Aldehydes. fF. ‘ ‘ to U.S. Rub 


>-1oo” ¢ 


U.S.P. 2,518,017. Chlorination of 1-Vinyl- 
cyclohexene-3. H. |. | a” \ 
P Stuart to Sun Oil ( 

M 

re ] 


i 


we 


U.S.P. 2,518,295. Production of Nitriles 
\\ ! iF ] i’ s § 


I 


U.S.P. 2,518,397. Process for the Pro- 
duction of Aliphatic Nitriles. W. A 











catalysts... 





FostER WHEELER CORPORATION 


j 165 BROADWAY, NEW YORK 6 NEW YORK 


Designers and Constructors 
of all types of 


Catalytic Process Units 





«oe with STEEL and STONE and “KNOW HOW”... 


Foster Wheeler is building catalytic units in... 


FOSTER WHEELER CORPORATION 


NEW 





The new 2000 pressure 
1 blower, manufactured by The 
Moore Company, is designed and 
constructed as a compact unit, including 
the special direct-drive motor mounted 
within the hub and housing. They are 
“tailor assembled for any one of an 
infinite number of performance require 
ments feature a rotor to which the 
wheel is attached mounted on two 
heavy-duty, permanently greased and 
sealed bearings lubricated silicone 
grease. The available in two size 
ranges, may be furnished in carbon 
steel steel orf 
any other workable metal 
sheet form. Belt drive units are 
where direct drive units 
able 


‘ lass 


with 


units 


stainless 
available in 
availabk 
not suit 


monel metal 


are 


Square Flush Case Gauge 
A new 


gauge case tor flush 
2 mounting gauges on panels 

been announced by Helicoid Gage 
American Chain & Cable 

This square has 
circle and the same round 
cut-out in the panel as standard round 
flush cases of the same dial size, yet 
the case takes up less room. The square 
front flange is than the diameter 
of the conventional round front flange 
TT case in dial sizes 4%, 6 and 


he square 
8% inches is particularly suitable for 
other 


has 


division 
Company, Inc 
the same bolt 


cane 


less 


match square 


panel installation t 


case mstruments 


Oil Resistant Wire 
w gasoline and oil-resistant 
called Geotrol, announced 
neral Electric's construction 
materials vartment, is “the first non 
lead covered wire of its type to be 
listed by the Underwriters’ Laboratories, 
Inc.” It is designed for lighting cir 


cuits at refineries and sumiar places 


For copies of manufacturers’ literature or more 
information about products described on these 
pages use the coupon below, circling the num- 
ber shown for each item desired. 


oil and oil 
detenoration of 

insulated 
sheathed wn a 
resistant to petro 


products are likely 
non-resistant 
with 


where 
to cause 
wires. Conductors are 
vinyl compound and 
jacket that is highly 
leum products 


Large Volume Fan 
A 22-foot fan developed by Hart 
4 zell Propeller Fan Company de 
livers 1,250,000 cubic feet of air 
per minute at 180 horsepower. Used in 
cooling towers in air conditioning and 
in the oil refining industry, where a vast 
amount of forced air is required, the fan 
as a single unit may be used in place 
of several smaller fans, cutting con 
struction, maintenance and power costs 
in many Plastic used in the fan 
absorbs vibration, has no fatigue limit 
withstands the action of salt-water 
mild acids and alkalies 


cases 


and 
and 


Fire Extinguvishment 
\ booklet, “Fundamentals of 
5 Extinguishment,” has been 
lished by Ansul Chemical Com 
pany. An illustrated discussion of what 
fire ts, classes of fire and proper methods 
of extinguishment, it was originally in 
troduced as an aid in trainmeg the com 
pany'’s salesmen 


Fire 
pub 


Reversible Pipe Tongs 


Without removing the tongs of 
6 loosening the chain, new “Val 
can” reversible tongs develope 
by J. H. Williams & Company will tur 
pipe in either direction. No time is los 
in reversing the Outer jaws ca 
be removed by out the sing! 
standard bolt and nut to make fitting 
tongs for narrow beads and flange 
ruter reversible end 
hittings from 
4 inches are available, Tongs ar 
made from wrought steel chai 
is proot tested, and all parts are inter 


action 
taking 


jaws have 
pipe and 


Phes« 
Four sizes for 

t ‘el 
each 


changeable 


Valve Diaphragm 


\ chemically inert valve diaphragr 
7 of Grinnell Company, Inc., can 
used with Grinnell-Saunders dia 


FOR ADDITIONAL INFORMATION on products and literature mentioned in this section 
circle item numbers, cut out and mail this coupon. Prompt action is suggested so 


dato will be readily available 
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New Equipment 


(For additional tufermation or itterature check 


tem numbers on matiing oupen, page 19° 





altered 


phragm valves which have been 
sheet 


to permit the use of a backing 
which cushions and protects the thermo 
plastic diaphragm. Valve for use 
the new thermo-plastic KEL-F 
liaphragms may be cast of corrosion re 
sistant alloys or can lined with glass 
l or other impervious linings 
yns for the new dia 
yressures up to 100 psi 
acording to 
and pressure in the pipe 
vith a tentative maximum tempera 

commendation of 2345 I at the 
The diaphragms are 
continuous vacuum 


bodies 


with 


be 
rubber 
pmcditi 
phragms include | 
Service temperatures 
the 
line 


ead 
Service « 


vary 


1 
material 


pressures 


nder 


Pilot-Operated Regulators 
pilot-o4 
ol temperature regu 
uined in a new 32 
Engineering 


shot 


Informa 1 about erated 


oklet dis 


et 


Eight and 10-Cylinder Compressors 
A new 
9 pressor, the 
Clark HLA 
been announced 
yy Clark Bros. Com 
pany Ine Built 
in 2 sizes, an &-cylin 
der model of 2000 
bhp. and a 10-cylin 
der model of 2500 
bhp., the new units 
operate at 330 rpm, 
have a bore of 7 
inches and a 
19 inches. A high 
compression unit, the 
HLA was developed 
to meet the need for 
larger compressors 
with flexibility of 
compressor cylinder 
arrangement. It will 
have application on 
was transmission pipilens, natural gaso 
line plants, gas utilities, and chemi 
cal plants. The compressor has vertical 
power cylinders in line for maximum 
accessibility. Compressor and scaveng 
ing cylinders are in a horizontal posi- 
tion on one side of the crankcase. The 


com 


has 


cusses main valves, controls and strain 
and gives capacity and flow data 
as well as dimensions and weights. De 
tailed treatment is given such subjects 
as thermostats, desuperheaters, electri 
cally-controlled strainers and 
flange standards 


ers 


regulators, 


Flexible Metal Hose 

Catalog 500 on flexible metal 
10 hose, issved by Atlantic Meta! 

Hose Company, was compiled by 
company's engineers to aid design 
and maintenance departments. Included 
with application and construction data 
are the U. S. Navy Department test 
table for bronze and steel hose, data 
m bending diameters, hydrostatic 
bursting and the 
installation 


the 


pressures series of 


liagrams 


Need More Data? 


For additional information on New Equip- 


ment items or literature m 


entioned in this sec- 


tion, use the coupon on reverse side. 


Prompt action is suggested so that data 


will be readily available. 


2000-bhp, HLA-8 has 4 compressor 
cylinders and the 2500-bhp. HLA-10 
has 5 compressor cylinders. Power pis 
tons incorporate oil cooled heads and 
oil cooled piston skirts. Thrust on the 
side of the cylinder is reduced by using 
long pistons and long connecting rods 


Shop-Assemblied Boiler 


A complete shop-assembled 
11 boiler, ready to place, hook up 
and operate has been developed 
by The Babcock & Wilcox Company 
Larger plants with few skilled boiler 
operators may find it advantageous to 
use several of these smaller units rather 
than one or two of the larger “tailor 
made” boilers which require field erec 
tion. Known as the B & W Integral 
Furnace boiler, Type FM, the new unit 
1s produced in standard sizes for loads 
ranging from 7000 to 25,000 pounds of 
steam per hour at pressures up to 25 
psi. A water-tube boiler with a water 
cooled furnace, it is compact and port 
able. Operated with push-button 
and stop, the boiler has automatic 
trol for handling 


vaniations im k 

Controls mounted of 
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Highest 
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Alloy Castings 
viana Products Corporation's 

2-color 16-page booklet de 

the resistant, 

resistant 


variot heat 
and abrasion-resistant 
oduced in its plant 
many centrifugal and 
luded with descrip 

i the 
n echanical 


castings pr 
Illustrations 

Static casti 
tions of pr al 
Tables and char “ 


physica 


loys 


and 


Air Well Bath 
An apparatus 
13 » 


ental or 

pounds in 
well bat! 

scirentince Cx 


used to test for ele 
sulfur com 
petroleum products- 
h As bee n developed by 

Its de 
specifica 
D-130 49T 


rrosive 


their 
Precision 

said to 
yutlined in 


mpany 
meet the rigid 


ASTM 
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Cross-section of the Chapman Tilting 
Disc Check Valve illustrating the way 
that the balanced disc is supported on 
the pivot, with arrows showing the 
travel of the disc. A feature of the 
design is that the disc seat lifts away 
from the body seat when opening, and 
drops into contact when closing, with 
no sliding or wearing of the seats. 


with CHAPMAN 
TILTING-DISC 
CHECK VALVES 


When you reduce slamming you reduce the hazard of 
rupturing pipe lines, opening up joints ... . a host of maintenance 
problems. 

That is why we suggest you investigate Chapman Tilting-Disc 
Check Valves. The balanced disc in this unusual valve lifts away 
easily in opening . . . rides smoothly on the flow . . . closes quickly 
but quietly. There's no slamming . . . minimum wear on valve 
parts and minimum stresses on pipe lines. 

Special designs with dashpots are also available for use under 
unusual operating conditions, where no self-acting Check Valves 
can function satisfactorily. 

Made in both iron and steel . . . pressures up to 3000 pounds. 

You'll find it will pay you to write today for more information 
on this valve developed by Chapman. Request Bulletin $30. 


The Chapman Valve Mfg. Co. 


t Gulf Publishing Company Publication 
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(Por additional information or literature check 


HEAT item numbers on matling coupon, page 193.) 





“SAVING EFFICIENCY 


as well as Army-Navy ANF-48B and 
Army Air Corps, V.V. L-791, Method 
530.5. The bath, completely insulated, 
is equipped with a sensitive hydraulic 
thermostat that gives automatic tem 
p°rature control to within 4° C. Range 
from room to 100°C, The complete test 
can be run without adding water 


...With MUNDET Industrial Water Conditioning 


Control of scale, corrosion and 


14 algae is the subject of Aquatrol, 

Inc's. brochure, entitled “Water 
Patrol for Profit Control.” Caricatures 
and colorfsl artwork describe a techni- 


85° M AG i | ES | A cal subject in an easy-to-understand 
] manner. The reasons for the develop- 
ment of scale in water lines and boilers, 

the aggravation of corrosion and its 


Now available in pipe covering and block insulation, Mundet 85% — on costly Dame and the 
Magnesia permits new heat-saving efficiency. Precision manufacturing on Galina coalian caters ~ a walked 
the latest type of automatic equipment insures uniform standards. Extra using equipment are shown 

durability is built into the insulation. It does not “powder”, settle or disinte- 
grate. It is unaffected by either steam or water leakage. It maintains an 
attractive, smooth finish. Precision pipe fit is assured, with no spaces left for 
the escape of heat. You benefit from the most 

modern manufacturing facilities for the pro- 

duction of heat insulation. Write for specifi- 

cation information and recommendations. 


Grease Pail Crimper 





Mundet Cork Corporation, Insulation Division, 
7309 Tonnelle Avenve, North Bergen, N. J. 


MUNDET 


INSULATION FOR HIGH & LOW TEMPERATURE 


Mundet district offices are located in these cities: 





ATLANTA CINCINNATI 2 INDIANAPOLIS NEW ORLEANS 16 
339-41 Etinebeth S1., WE. 427 West 4th St. 15 E. Washington St. 315-25 M. Front St, for automatically 
BOSTON DALLAS 1 JACKSONVILLE 6, FLA. PHILADELPHIA 39 par ae 08 Goam, Po 
57 Regent St... Cambridge 40 601 Second Ave 800 E. Bey Sr. 856 H. 480b St. ane ag ae, A sees Bp mer — 
, rs 1s made bb rarrett “ « ' 
CHARLOTTE, &. ¢. DETROIT 21 KANSAS CITY 7, MO, ST. Louis 9 ee oe ee a oe 
507 S. Coder & 1440! Proivie St. 1428 St. Lewis Ave, 3176 Beannen Ave. pails criti nas vable tops. The crimper 
CHICAGO 16 wOUSTON 1 LOS ANGELES SAN FRANCISCO 7 is designed to handle up to 720 pails 
200) Cottage Grove Ave. Commerce and Palmer St (Meywood) 6116 Welker Ave. 440 Brennen 51. per hour “with little or no manual labor 


} 


tn Canede: Hunde! (ork b imswietion, (td. 35 Booth Ave, Torente amd when use in conjunction with an 
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extreme flexibility 


Brown Fintube Sectional Heat Exchangers 


are easily adaptable to changes in duty 


@ You'll get almost unlimited flexibility to meet 
changes in duties, plant re-arrangements, etc., with 
Brown Fintube Sectional Heat Exchangers. The banks 
can be changed over easily and quickly, to operate 
efficiently on almost any new and different duty. You 
simply add a few sections, remove a few sections, or 


change the series-parallel manifolding. 


For the utmost in efficiency and economy use 
Brown's proven, welded fintube heat exchangers 
throughout your plant. Estimates and quotations 


furnished promptly. Write for Bulletin No. 481. 


THE BROWN FINTUBE CO. 


ELYRIA, OHIO SECTIONAL 


HAIRPIN 
HEAT EXCHANGERS 
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automatic filler takes over completely 
filling, crimping and batch stamping of 
entire output.” Filling machine is de 
signed to handle up to 900 pails per 
hour and ejects pails onto rollers lead 
me to crnmping machine 


Roller Tube Expander 
A. L. Handerer’s Sons have is 
16 sued a bulletin describing their 
new roller tube expander, Typ 
hr This expander features an adjust 
able ball bearing thrust collar to reduce 


scoring and friction on the tube and 


1g ht 


features of TULSA TYPE Fractionating Columns. 


TULSA TYPE is designed and fabricated to meet your 
specified operating conditions 


— Write for General Catalog — 


Close fractionation 
and high liquid output are operating 


produced by the thrust of the expander 
It has been standardized for automatic- 
ally controlled driving units, but the ex- 
pander is a general purpose tool that 
can be driven by other means. Features 
are self feed, parallel rolling with 
tapered rolls, bullet-nose rolls to elimi 
nate sharp ridges and properly selected 


tool steels 


peas gree 
new brochure describing its 
17 Synche -lectric viscometer has 
been pub lished by Brookfield En 
gineering Laboratories, Inc. The vis- 
cometer, which reads directly in centi- 
may be used in the laboratory 
point of process in a wide 
variety of industries to test, study, and 
control viscosity 


poses 


and at the 


of hydrocarbons 


FLINT STEEL CORPORATION 


TULSA 1, OKLAHOMA 





Mixing Unit 
Developed by The American Well 
Works, the American Homomix, 
is a mix unit for uniformly blend 

ing a liquid and one 
or more chemicals or 
gases with water, 
sewage or industrial 
waste, without the 
use of a mixing tank 
The Homomix which 
can be installed in a 
vertical, horizontal, 
or inclined position, 
is constructed of one 
or more mixing 
Stages and torms 
part of the influent 
piping. Each stage 
consists of a diffius 
ing impeller rotating 
in a blending cham 
ber, driven by a con 
tinuows shaft direct 
connected to the 
mover \ combination packing 
thrust bearing which are 
features of the discharge head 
prime mover against leakage 
and excessive thrust loads. Prime mover 
and rotating element may be removed 
without dismantling the unit. The mix 
ing action is visible through a transpar 
ent observation port which may be 
ypened for physical examination of the 
rotating elements. The Homomix is 
available in single or multiple units, in 
sizes from 6-inch to 24-inch inlet and 
muitlet openings 


prime 
box and 
*built-in” 
protect the 


a Resistant Valves 
dditior rT lorve rt 
19 cs Pa enel valvelt their regu 
lar line of cast steel valwes has 
been announced by 
Pacific Valves, Inc 
These valves are 
suited for rehneries 
and chemical plant 
where handling 
fluids 


mospheric ce 


rosive 
is a probien 
are available cast 
Pacific's 316 Alloy 
(Type 316 St 
Steel) r Pacific Al 
loy 20 Che 150 
pound, O. S. & Y 
bolted bannet wate 
valve > sizes 


ainless 


inches, is 
Others 
swing <« 
to 6 inches; 150-pou 


valve with screwed-in bonne 
150-pound, O. S. & Y., Globe 
bolted bonnet, “) to 

100-pound, O. S. & Y., Globe 
bolted bonnet \% to l 
pound, O. S. & Y Crate 


> 
to 2 meches 


wate 
to 2 inches: 
6 inches 
valve witl 
and 600 


Vaive vith 


valve with 


inches; 


i ster ng = Gland 
new bare re thermocouple 
20 gland announce j nax Sales 
mpany, Ir s designed t 
lemeads “the greater accuracy and 
quicker thermo 
uples and expense 
usually associated with this method of 
rement and control 
a closed 


response tf bare wire 
without the leakage 
temperature measu 


f gases, vapors and liquids in 
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PUMPS 
Always Dependable! 


vessel under positive or negative pres 


omen Kinney Heliqued Rotary Pumps ore fomovs for per- 
Rapid interchangeability of all parts formance. One of these HQA Pumps, in petroleum 
of this thermocouple gland permits the service since 1928, was inspected after 21 yeors 
use of any thermocouple wire as re on the job. tt wes found to be good os new, with 
quired to meet various exacting indivi no sign of weer ot any point. Such @ record is not 
dual requirements. This thermocouple | surprising. A survey mode on 1685 Kinney Pumps 
gland may be used with temperatures heving an everage age of 9.2 years, showed an 
from —100°F. to 1600°F. and will with- |  gverage cost for repairs of only 1.65% of the 
stand pressures up to 4000 psi The) eriginal com fer each yeor's service! Materials 
are “ze able in oe a — <u pumped included all grades of petroleum products 
gage lermocoupic wires, gage ner p. 
mocouplk wires pad for use with termi trom crude oil te esphelt, coke oven by-products 
nal block or conduit end tor. Kinney Heliqued Pumps ore always de- 
pendable ond cost less in the lorg run 


Write for Bulletin 148—the tull story on Kinney Pumps 
Insulating Materials 
A method of flame spraying poly- | INN MAN TURIN OMPAN 
21 ethylene coatings on steel tanks | K EY UFAC GC Y 
and processing equipment has 3596 Washington $., Beston 30, Mess. 
been perfected by Houghton Labora NEW YORK * CHICAGO + PHILADELPHIA 
tories. This process uses no solvents CLEVELAND + NEW ORLEANS * HOUSTON 
After the tank has been sand blasted 
LOS ANGELES + SAN FRANCISCO + SEATTLE 


polyethylene in powder form is blown 


through specially designed flame spray 





equipment. Deposited n the tank in 
melted form, the polyethylene sets up 
to “a tough, non-porous film which has 
unusual resistance to virtually all chemi 
cals and corrosive materials.” A fi j 
Houghton has also announced a new nyway you gure t eece 
material, produced in rod, tube or sheet 





form. for handling corrosive chemicals, | 

etc Odorless, tasteless, ne n-toxic, Hysol Yi f TWICE 
6000 may be used at temperatures of ou ge 

230° F. It is said to be impervious t& 
concentrated hydrochloric acid and its e 

not affected by dilute solutions of nitric | e wi eee 
and sulfwric acids. It is also impervious 


to water and other solutions which nor 
mally cause insulating materials to break 


down 
Clark 0v0;5’Lev 
year ming 0 Et STEAM TRAPS 


22 ssued bulletir No )-(14 ” 


Omega Universal Feeders ir 


three sizes, covering a chemical feed The amazing new Clark Duo-Step design actually doubles 
oe segs. om, > fe 7ey pee oe the drainage capacity of Clark Steam Traps. This means 


andle dry chemical or materials used double value anyway you figure it. Now you can use smaller, 
the treatment of water and in many less expensive traps for larger drainage jobs or get twice 


rocess industries : 4 
Accuracy, range and dust-proof oper the drainage from traps you have been using. 

ation are discussed. Diagrams sho how . . 

prorat thgyreninmaner Barts pyatcre rd nptcdve: + Sound good? Itis! Better look into Clark Duo-Step today and 
tained. Included aft — sraphs ~ start saving real money on your steam trap requirements. 

the equipment, special application an« 

lata on computing dissolvmge chamber 


capacities for the feeders, et i> — GET THE WHOLE AMAZING STORY... 
SEND FOR THE DUO-STEP FOLDER TODAY! 





Dri Coolers JB 
Two small por . s and 

23 smckem cist cnt bows bem wade ’ THE CLARK MANUFACTURING COMPANY 
to the line of dey cooling equip- = 1847 East 38th $#., Cleveland 14, Ohie 


ment manufacturing by The Marley 
Company, Inc. Models L and M, port- 
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Pr te) et a ee) os 
te: 
Pu a, Lo 
your grating problems 


BLAW-KNOX 


Send jor your copy Today sTet STAIR TREADS 


WHATEVER your grating problem . flooring, 
catwalks, stair treads, bridge surfacing, sidewalk 
doors, subway gratings, or any of the hundred and 
one uses for any industry .. . you'll want this big new 
Bulletin for complete information on construction 
details and a// the advantages of Blaw-Koox Steel pr eget mnpect. 
Gratings. Ask for Bulletin 2296. oble with relied diamond 
SLAW-KNOX DIVISION of Blaw-Knox Company Socks plate nosing (illee 
2005 Farmers Bank Bidg., Pittsburgh 22, Pe. ing, of ebrasive nosing. 


BLAW KNO 98200-1640) 1¢]3)) 
r STEEL GRATING 


Designed fer tremendous 
‘ Avoil- 





BYecq VALVE PLATES and DISCS 
FOR COMPRESSORS 


ANY 
DESIGN 
e 
ANY 
SIZE 


MACHINED — not punched out —which prevents cracks and strains thus 
eliminating breakage risk of fragments of broken plates getting in cylinders. 
Best obtainable alloy steels used to meet requirements. Oil hardened and tem- 
pered to correct hardness. Precision ground to perfect flatness. 


Let VOSS make your next Valve Plates and Discs! 


J.H.H. VOSS CO., Inc. new vor sa NY 
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able, are forced draft, and have the sam 
cooling capacity. Model L has the fan 
and tube sections mounted vertically, 
and Model M, horizontally. Dimensions, 
weights, and rating tables for cooling 
water are given in Bulletin DC-50. The 
coolers are designed to operate up to 
150 psi. at 300° 


Agitating and Mixing Equipment 

A 32-page catalog, “Pattersou 
24 Agitating and Mixing Equip 

ment,” published by The Patter 
son Foundry & Machine Company, in 
cludes lryphoon portable power mitxefs, 
agitator-mixer assemblies, the Unipower 
agitator-mixer drive mutside-packed, 
sile-entering awitators, acid-resistant 
Porox linings for mixers and other pro« 
essing tanks and equipment, and other 
products and services. Specifications and 
yperation and application information 
ire provided 


Tank insulation 


Nicholson & Galloway's unique 
25 method of tank insulation “which 
is receiving wide acceptance im 
the oil industry,” ts described in a bulle 
tin. Three steps are involved: 1) chan 
nel sections of 18-gauwe steel are rigidly 
welded to the walls of the tank or still, 
2) the surface of the tank metal is 
divided into areas bounded vertically by 
channel sections, and horizontally by 
shelf angles welded between channels, 
insulation being installed within § these 
areas; and 3) the insulation then “pro 
tected by a cladding of 024 corrugated 
sluminum sheathing.’ 
This outer armor “may also be asbes 
tos transite or any of the non-corrosive 
metals: monel, stainless steel, etc.” it is 


' 
leclared 


Handling Petroleum Products 
F. W. Savbolt & Companv’'s new 
26 71)-pawe booklet, “Ffficient Hand 
ling f Petroleum Products,” de 
rovided to the 
ybolt organi 
mpany can 
ut-ot-the 
ol men 
efficient 
ct both 


Non-Corrosive Pump 


Vanton Pump Corporation's “flex 


27 ner pump oes not permit 


transferred juid or gas to touch 
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ws uaValue 


IN B&W PROCESS EQUIPMENT 


PAYS DIVIDENDS HERE 


Resvevnates above is a typical example of 
the advanced welding practices employed at 
B&W for the fabrication of pressure vessels. 
B&W’s history of resourceful engineering is 
distinguished by a 25-year-old succession of 
developments and improvements in welding 








machines, automatic controls, techniques, 
coating of electrodes, inspections, and tests. 

B&W’s leadership in welding—beginning 
in 1930 with the first welded boiler drum 
approved by an engineering authority for 
high-pressure operation—is being applied to 
an ever-broadening range of quality-welded 
vessels for high and low temperatures and 
pressures, and for corrosive services. Chances 
are B&W has the economical solution to your 
process equipment problems. The Babcock & 
Wilcox Company, 85 Liberty Street, New 
York 6, N. Y. 


shing Company Public 





LTIND OUT HOW. POSEY . 
stacks up” ON YOUR STACK 1085 
@ for GUARANTEED construction 


© for price SAVINGS 


When your stacks are fabricated at the Posey Iron Works, price 
isn’t “upped” to allow for hesitations in the engineering deport- 
ment . . . false moves in the shop. Since 1910, Posey tron has 
constructed steel tanks and stocks in capacities and sizes up 
to maximum. 

Forty yeors of experience . . . accumulated case histories over 
the some period . . . permit Posey Iron to design and construct 
with a sureness that often cuts dollars from the estimate. Stack 
performance is frequently guaranteed. Posey is equipped to do 
the complete job . . . from design to fabrication to erection. 

It pays to find out how Posey “stacks up” on stack jobs. Write 
today for free bulletin. 


Established 1910 


POSEY IRON WORKS, INC. 


STEEL PLATE DIVISION 


y LANCASTER IRON WORKS N 


LANCASTER, PA. 
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any of the metal - 
parts in that the fluid New Equipment 

or gas flows on the (For additional information or literature cheek 
outside of the “flex-i- item sumbers on mailing coupon, page 193.) 


lmer” and on the in- 
side to the body be employed to determine total water 
block. The “flex-i- hardness; hardness due to calcium alone; 
or hardness due to magnesium alone 
be in either a pure (this last simply by difference between 
gum rubber or a syn- total-hardness and calcium-hardness re- 
thetic rubber, while sults). 


the body block is of Flex-i-liner ectuoted by a rotor mounted on on eccentric shatt creating 
special corrosion and @ Squeegee pressure action ond resulting in @ positive displacement of Utility Pump 
abrasion resistant the fluid. 





liner” material can 




















A new, general purpose utility 
— ee 31 pump for removal of water from 
tories, Inc. Procedures, reagents and underground utility installations 
equipment for the new tests are de has been introduced by Kenco, Inc. Of 
scribed. Accuracy to within 1 ppm. has corrosion-resistant bronze construction, 
been demonstrated. The new tests may it operates completely submerged, con 


bakelite. An eccentric rotor mounted on 
a ball bearing rides inside and activates 
the “flex-i-liner.” The “squeegee” created 
is the basis of the pump operation. Five 
models are available. The pump may be 
obtained dismounted or mounted and 
lirect-connected to a \% hp. ac. motor 
~perating at 1750 rpm. Special require 
ments such as variable speed, explosion 
rool, ofr totally enclosed motors can 
fulfilled. Dimensions of the pump are 
344 inches by 4 inches by 2% inches 
Other features are positive displacement 
ind self-priming, elimination of glands, 
stuffing boxes and check valves 


Liquid Sample Cooler 
for cool- 


\ liquid sample cooler { 
28 ing boiler and boiler feedwater, 
announced by Worthington Pump 
nd Machinery Corporation, also ts 
suitable for cooling samples required 
tor controlling chemical and refinery 


wocesses and for general laboratory use only one of a trained NATASCO 


Of stainless steel construction, it is a 

shell and tubular coil type heat ex , ; ; . 

hanger of all-welded construction de- by specially designed clothes, he sande 

signed so that all connections are x surfaces of tanks as require this treatment before 
ternal to both cooling coil and jackets 

It - ter woe es — and NATASCO corrosion prevention products are ap- 
s esignes or »¥ pst an< empera ; é 
mares of GI0°F. an thee coating at aide, plied. He is just one of a crew of. skilled men, with 
ane ~~) psi m the stamless jacket 


sich equipment built for each specific task, who will 
pH Electrodes make money for you by protecting your tanks 
29 Novteun ort othe Byam against corrosion. 


» pH electrodes and as- 
semblies for both industrial and - ala 

uboratory applications is presented in , ~: . A post card will bring com- 
1 catalog, “pH Electrodes, Assemblies, : : ‘ 
Parts and Accessories.” plete information about 

[his publication is designed to help o sat — 
present users of L&N pH equipment = NATASCO SERVICES 

wdering replacement parts and to 





guide new or prospective users in select 
ng the proper electrodes to solve their 


pH problems 
Water Hardness 


Simple and accurate new “one 
30 minute tests” for determining Decors teen dthddelias ‘steadier dealin Cattete in 
water hardness are described in Williams C C - Cont € a r 
lletin 1RESO issued by Hall Labora- Odewe, Texes 4636 E. Slowsen, Maywood, Col 


‘ 
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Tough to fabriea 


133 Pages 


52 Iustrations 


Not when you use the methods 
described in this new Alcoa booklet 


Some of the nozzles and laterals on this 
aluminum header have 19-inch wall sec 
tions. Yet welding was easy with the 
methods described in this booklet. Joints 
are tight and smooth. Fabrication costs 
were low 

And note the simple wooden trestles 
supporting the assembly . . . dramatic 
evidence of aluminum's light weight and 
ease of fabrication. 

The equipment shown here is to be 
used in sub-zero production of oxygen . . 
an ideal application for aluminum. For, 
the lower the temperature the better the 
from aluminum. 


perfotmance you get 


As temperatures drop from 75 degrees F. 
to minus 320 degrees F., Alcoa 3S 
alloy gains 23°, in yield strength, 
80‘, in elongation, and 67°, in tensile 
strength. 

If you want to know more about low- 
cost fabrication of aluminum, write for a 
copy of “Welding and Brazing Alcoa 
Aluminum”. You'll find it helpful. And 
if you are considering design of new 
equipment in which aluminum might im- 
prove performance and lower costs, our 
engineers will gladly consult with you. 
Write ALUMINUM COMPANY OF AMERICA, 
1476K Gulf Building, Pittsburgh 19, Pa. 


18 Tables 
Complete 
Index 
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lled by 4 EXClUsiVve rquid level 
switch. It may also be operated manu 
ally with the through cord switch which 
makes possible instant operation at any 
lepth of water. The through cord switel 
can later be snapped to the automatic 
position, and pump will continue, turn 
ing off automatically when it draws au 
Water can be drained to within “%-inch 
f the area floor by placing the pump 
on the floor directly on the straimet 
screw heads The liquid-level switch 
perates through air pressure created 
when water rises, trapping air withm 
the switch skirt This pressure moves 
1 diaphragm which trips an Acro snap 

itch, starting the pum] 


Chemical Process Equipment 


\ new line of chemical process 

32 equipment, made of synthetic 
resins and ‘‘designed to meet 
stringent corrosion resistant require- 
ments,” has been announced by the Gen- 
ral Ceramics and Steatite Corporation 
The new equipment, trade named Kemp 
las, is made of modified phenolic resins 
leveloped and produced by the Pennsyl 
val Salt Manufacturing Company. The 
resins are either cold cast or laminated 
with glass th and molded into desired 
shapes n addition to being highly re- 
sistant to many types of corrosion, the 
ew it has the further advant- 
age f being very lightweight and yet 
neer than many construction mate 


ale normal! used m such equipment 


Rotary Pump 
De Laval Steam Turbine Com- 
33 pany’s A3IA IMO rotary pump 
features pulsation free flow; me- 
anical shaft seals; pre-lubricated bear 
ings ptional types of mountings; can 
be mounted in any position and driven 
bw direct connected shaft, V-belt or 
chain. Capacities are 85 gpm., pressures 
to 150 psi. A bulletin contaims a cross 
sectior drawing description of the 
pumping principle, viscosity tables, di 
mension drawings and table of standard 


NI MA motor trame sizes 


Multi-Combination Meter 


A new mock the ! ’ ‘ 


34 muit mbinat nm meter tor elec 
trolysis, « rosion and cathode 
otection testing, announced by M. ¢ 


W New Streamlined 


RIGE&ID 65R 
Die Stock that Wont jam 


while threading with power drive or by hand 


ew JAM-PROOF drive plate automatically 
N kicks out driving ratchet pawl when stand- 
ard length thread is cut.... You don’t have to 
watch it—lead screw can’t jam on workholder. 


Right Here is the simple You can convert your 
foolproof mechanism that present GER to new 
makes 65R automatically JAM-PROOF type — buy 
JAM-PROOF. new drive plate, put in place 

of old plate. 


All other RIGID 658 features remain the same 


Perfect threads on 1” to 2” pipe with 1 set of high-speed steel dies— 
sets to pipe size in 10 seconds —mistake-proof self-centering workholder 
sets instantly — and now it’s /AM-PROOF. 


Buy new JAM-PROOF RIGID 65R at your supply house 


- 


WORK-SAVER PIPE TOOLS 
THE RIDGE TOOL CO. « ELYRIA, OHIO 


1950-—A Gulf Publishing Company Publicatio» 













for 


Midw 


Practices. 


NAME. 
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1450 Se. Second &., Si. Lewis 4, Me 
Please send me (without obligation) Bulletin 49 A Modern Pipe Welding 


IDEAS that 


cin 49" 


(0... 
od 
; Sh os ances 


G 
pein 


This technical bulletin is a study of ways and means of 
using welding for the improvement of piping systems. 
® wes written by F.C. Fantz, Vice President, Midwest 
Piping and Supply Co., Inc., out of many yeors’ experi- 


est Piping & Supply Co., Inc. »' 
= 


COMPANY 


cic nce 


Simplify and Improve Design 


Better Fabrication 


Reduce the Cost 





int. 





ence with welding as applied to all kinds of piping. He 
hes described in detail and illustrated a number of 
practical, tested methods of obtaining better piping 
assemblies. Here is a 16-page bulletin full of work- 
able, proven ideas that will be helpful to anyone inter- 
ested in modern piping systems. Use the coupon below 
or ask the nearest Midwest plent or office for a copy. 


MIDWEST PIPING & SUPPLY CO., Inc. 


MAIN OFFICE: 1450 SOUTH SECOND STREET, ST. LOUIS 4, MO. 
Plants: St. Lovis. Passaic, Los Angeles and Boston « Sales Offices: 
New York 7—30 Church S. © Chicege 3— 79 W. Monrose &. © Les 
Angeles 33—520 Anderson St. © Heuston 2—1213 Capitel 
Ave. © Tulse 3— 533 Maye Bidg. © Boston 27— 426 First S. 








Miller, is small and compact compared 
with the previous Model 5, although it 
has a low range of 2 millivolts and 
special mirror scales 3.9 inches long. By 
use of circuit selector switch, the two 
high-sensitivity d-c instruments can be 
connected into a variety of measuring 
circuits for measurement of potentials, 
current, resistance and soil resistivity 
Internal batteries with switch and coarse 
and fine controls can be used to supply 
and control current for test purposes 
Voltmeters, or voltmeter and ammeter 
can be used separately or simultane 
ously. Polarity reversing switches are 
provided for both current and potential 


ineasurements 


Heat Exchanger Application 

The Patterson Foundry & Ma 
35 chine Company has published 
' Applications of Heat 
Exchangers,” a catalog explaming the 
Patterson standard line of heat transfer 
equipment, and its application to the 
petroleum chemical, petrochemical, and 
Services available 
engineering divi 
Also included are 
standard heat ex 
remembered 


Process 


process industries 


through the process 
sion, are ¢ xplaw ed 
outlines of various 
changers and factors to be 
when setting up a heat transfer opera 


tion. Construction details and process 


applications complete the catalog 


Vacuum Tight Fitting 
Swagelok fittings made by 


36 ford Fitting Company are 


m a range ot 
inch 


Craw 
made 
sizes tor use with 
tubing % to 1 
outside di 
Two ferrules and the 
threaded chuck im 
side the Swagelok’s 

clincl tight 


« tubing 


ameter 


viding a 

of seal. Avail 

ible in brass, monel, 
iluminum, steel, and 
stair ss steel, the 
hittinas are tor use 


th t material 


bing 
t aluminun brass, 
pper, steel, stain 

ss steel, and plas 
tic. Fittings are re« 
mmended t ver me 


vibration, and torque 


blems 


MVOVITIKX 


Gauges and Valves 
A catalog m gauges and valves 
37 for the observation of liquids and 
levels has been published by Jer 
& Valve Illus 


information and fea 


pressure 


guson Gage Company 


trations general 


tures of the products are given 


1950 


Air Locks and Trip Controls 
Bulletin, S-31, describing the 
38 company's air locks and trip 
master controls for holding regu 
lating and control valves in position 
during failure of air supply has been 
published by The Swarthout Company 
The bulletin is printed in two colors and 


illustrated with photographs, diagrams 
and line drawings 


Aids 
“What's New for the Laboratory,’ 
39 released by the Scientific Glass 
Apparatus Company, Inc., No, 11 
in the series, describes a number of 
new interesting items including a Vari 
cel! which eliminates storage batteries, 
a quadrant culture plate, a flask with 


YOU NEED IN REFINERY EQUIPMENT .. . 


Our complete facilities and unlimited experience in tank and 
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special cork insulated top to prevent 
burns to hands, and a vacuum oven 
that’s heated by radiation. All told, 
twenty items are described 


Drum Rinser 

Gilbert & Barker Mfg. Company's 
40 internal drum rinser is electri- 

cally connected and requires no 
piping or air lines. Both pressure and 
vacuum pump gauges enable the oper- 
ator to maintain a pump pressure of 
35 pounds and a wet vacuum of 15 ins 





refinery equipment fabrication are available to solve all of your 


equipment problems 


. Our long list of sotistied customers 


include some of the biggest names in the oil industry. Give us 


an opportunity to talk to you about your requirements. 
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McNamar Boiler & Tank Co. 


TULSA, OKLAHOMA 
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To determine the best steam trap on 
which to standardize, a large processing 
firm recently asked their plant engineers 
for their preference. In 15 out of 20 
plants the choice was Nicholson. 

The repeated adoption of Nicholson 
steam traps in plants currently in big 
“cost-reduction - through - modernization” 
programs is another indication of their 
advanced features. To learn why an in- 
creasing number of leading plants are 
standardizing on Nicholson thermostatic 
steam traps send for Nicholson cata- 


log 250. 
5 TYPES for Every Application 


A survey showed these Nicholson 
features to be the leading reasons for the 
engineers’ preference: 2 to 6 times aver- 
age drainage capacity; shorter heat-up time. 





Operate on lower temperature differential; 
fast action keeps equipment full of live 
steam. Maximum air-venting capacity. 
Types for every process, power and heat 
application. 


REPRESENTATIVE APPLICATIONS 


a \og *250 Sterilizers Agitators Molding Platens Convectors 
48) Cate Pans Retorts Calenders Pipe Coils 
og? oP Autoclaves Cookers Unit Heaters Steam Mains 

Jacketed Kettles Water Heaters Blast Coils Headers 


yo A standard reference on drain. Tanks Driers Stack Heaters Risers 

\ age methods; newly revised. Describes Vats Dry Kilns Radiators Separators 
treps for all mediums and presmures:— 

thermostatic and metal expension for medium 


; weight end piston ated for heav 
momma Sd pan cote, fe w.H. NICHOLSON & CO. 


installation diagrams, as well as @ section 
containing date, charts and formulae for 207 OREGON ST., WILKES-BARRE, PA. 


Sales and Enginesring Offices in 53 Principal Cilies 
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ng the cleaning operation. The noz 
designed tor 
ight iron drums, while an 
llar makes the nozzle adaptable t 
ther types of 55-gallon drums. In oper 
control valves on the nozzle 

he solvent forced int 
i small holes 


le is rinsing 55-gallon 


adjustable 


ation, twe« 
ire opened and t 

drum through a series 
nozzle tube; at the 
contaminated solvent is being 


mn the puter Sarmic 
tome, the 
vacuated from the drum through the 


nner nozzle tube 


Flow Pumps 
Data Sheet 
4l Pur ip 4 
5-inch stroke multiplex direct flow 
advantages, con- 
require 


64-B of The Aldrich 


mpany describes the new 


Included are 
specihications 


pumps 
struction 
pump 
drawings, plunger 
both the 5 and 
range of these 


drive 


selection chart, dimension 
pressure and capacity 
plunger units 
two pumps, 
trom 


ments 


lata 
Ihe capacity 
rrels per day at 100 rpm. ts 
5060 barrels. Maximum 

from 614 ps wit , 

rs ft ~~) os 


A cutaway ill vi ex 


42 plams the i the Kates 


direct acting flow is the 
illetin 


rewulator 
502, issued 
specifica 
trom 0.1 
self-con 


principal feature of B 
by W \. Kates Company 
tions are given tor regulators 
to 100 epm The regulator is 
tained and entirely ind 


ependent of air 


clectrn ur? } " te vaives 


connected 


ne 


re 
Rand 


| 
il 
and is 3 
h diameter bas« 
w mounting 
rtable. The fuel 


up to 2% hours 


unds, 


rre 


ba 


rizontal 


three air cylinders spaced alternately at 
60° intervals around a vertical singk 
throw crankshaft gives a smooth con 
version of engine power into air power 
without the need of a heavy flywheel 
The compressor’s rated 36 cfm. ts at 80 
psi., suitable for operating an Ingersoll 
Rand J-10 utility jackhammer or other 
small air tools on construction and main 


jobs 


tenance 


Recording Gauges 

The Bristol Company's bulletin on 
O00” line of recording 
gauges gives miormation on pres 


its Series 
from U0 to 2 
10,000 psi 
drait 
and 


wauges lor ranges 
water te to 


ranne 


sure 
inches of 
vacuum 
pressure watiecs 


gauges, low and 


barometers, abso 
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lute pressure gauges for ranges as low 
as 0 to 6 millumeters of mercury abso 
lute. Measuring elements, operating 
principles, recording charts and acces 
sorties for the various types ot recording 
vauges are described as are Bristol in 
struments for automatic controlling and 
telemetering of pressure and vacuum 
values 


The 1951 edition of the booklet 
45 “Physical Properties of Syntheti 
Organic Chemicals,” (Form 6136) 
sstcd by Carbide and Carbon Chemicals 


“ky pp 
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There is! THE NEW 
GILBARCO ROTO-PRIME! 
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ROTO-PRIME 


Self-Priming Centrifugal Pumps 


GILBERT & 


WEST SPRINGFIE 


{ Gulf Publishing Company Publication 


LD, MASS 


BARKER MFG. CO. 


‘dal lat tha: ARIANA 








FOR EFFICIENT tre-S 
TROUBLE FREE OPERATION 


@ Although used in all parts of the world —under all kinds 
of conditions — flame has never entered a tank equipped to 
Oceco specifications. Get Oceco’s proven, dependable pro- 
tection for your tanks too. It costs only a fraction of one 
percent of the value of the tank and its contents. Send for the 
Oceco data sheets. They give complete details. Write today. 


TYPE “E" FLAME ARRESTORS 
can withstand long exposure 
tw fire. The “banks” have 
vertical straight through pas 
sages — minimizing entrain 
ment and pressure drop, and 
are “extensible” for easy 
cleaning. 2° w 10” sizes 


¥-108 EMERGENCY PRESSURE 

RELIEF VENTS provide instant 
relief for excessive internal 
pressures, resulting from ex 
posure fires, etc. Purnished 
im 6", 8 10”, 15%" and 
20%" sizes 


Please note 
the new oddreoss: 


4 


TYPE “BE” VENT UNITS con. 
sist of a V-115 Vent Valve 
with snuffer, mounted on a 
Type “E” “Extensible” Bank 
Flame Arrestor. 2" to 10” 
sizes. Unsurpassed for 
ethciency and reliability 


WATER DRAW-OFF VALVES 
tor drawiag water from the 
bottom of storage tanks 
Unique double valve con 
struction permits the vaive 
chamber to be drained to 
prevent freezing, and the 
working valve serviced with 
out emptying tank. 2x14"; 
x t and 4" « 3° sizes. 


variety of wpes for roof or 
on the ground readings of 
cone, umbrella, foating, or 
expansion roof and spheroid 
tanks. Pressures ranging 
from 0 to 125 Ibs. per sq. in. 


| V-114 INTERNAL TANK VALVES 


are provided with a fusible 
link that melts when sub- 
jected to fire, closing the 
valve instantly, and cutting 
off the flow. ¥", 4”, 6”, 8”. 
10", 12° and 16” sizes. 


OCECO 


Engimeering and Sales Representatives in the Principal Citres 


THE JOHNSTON & JENNINGS CO. 


4700 West Division Street . 
« division of PETTIBONE MULLIKEN CORPORATION «x 
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Division, Union Carbide and Carbon 
Corporation, is a condensed guide for 
users of organic chemicals, presenting 
data on applications and physical pro- 
perties of more than 250 synthetic or 
gamic chemicals in tabular form for 
ready and easy reference. Free 


Vertical Turbine Pump 


A new bulletin by Layne & 
46 Bowler, Inc., titled “Layne Short 


Coupled Service Pumps,” contains 
cut-away drawings of pump bowls and 
discharge column. Sketches show the 
Layne vertical turbine pump applied to 
river and re-lift service, boosting, recir- 
culation, cooling tower, drainage, gas 
and oil pumping, and fire pumps 


Switchboard Instruments 

A new line of 4%4-inch, long-scale 
47 switchboard instruments employ 

a protruding convex-type glass 
cover that permits the scale to be 
mounted flush with the front of the in 
strument case, while providing clearance 
for moving parts. This cover design 
elimmates scale shadows from overhead 
lighting caused by cover overhang. The 
new “18” instruments are designed for 
general switchboard service on both 
large and smal! equipment where space 
is limited. Twenty-five of the new in 
struments can be mounted on a panel 
24 inches square. Magnetic damping as 


WweEDGEPLUG 


STEEL VALVES 


PRICED to compete with conventional plug- 
type valves. Interchangeable with Ameri 
con Stendord Steel Wedge Gate Valves 
Wrench-Operated; Direct Handwheel- 
Operated; Worm Geor-Operated; Sizes 
from 1" to 16". Write for our Catalog No 
600 and Price List. On request, we will be 
glad to quote on larger sizes above 16”. 


WEDGEPLUG VALVE CO., INC. 
NEW recone U. 5. A, 
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quick response and 
4 characteristics. Designated as 
AB-18 (a-c) and DB-18 (d-c), the new 
mechanically inter 
established line of 
General Electric Company's long-scale 
Types AB-DB-15 Models 
voltmeters 
voltmeters, watt 
wer-ltactor 


permanency 
types 


sures 


mstruments are 


changeable with the 


imstruments 
inc luck l-c ammeters and 
and a-c ammeters 


meters irequency meters, px 


meters and synchroscopes 


Centrifuges 
Bulletin 1259, prepared for indus 
48 tries requiring the 
centritugal torce to 
unctior f separation and clarification 
recovery and 


application of 
perform the 


liquids; and removal, 
of solids is announced by 
Both tubular 


rgeths 


} 
classification 


Ihe Sharples Corporation 
bow! and dise type centrifuges, t 
horizontal bow! decanter type 


and crystal dehydrator are summarized 


Aluminum Rolling Scaffolds 


A bulletin on aluminum sectional 
49 rolling scaffolds issued by Patent 


l ompany, Inc., in 


with the 


Scaffolding ( 
cludes photographs of scaffolds m actual 
well as de 
{ the pre-fabricated construc 
f scaffolding 


use, with specifications, as 
scriptions 
tron and wses ft this typ 


Nut Running Tools 


Rand 
new air operated 

504 for nut ru 
and the size 


Ingersoll Company an 


50 unces tw 
pactoots, the size 

ling up t g-inch bolt size, 
510 for nut runnime up to 4-imncl i] 
te pistol grip type and 
av ny grooved handles for sure 
iold. Size 504 pounds and 
s 4 16 ‘ es ' The “4 may alse 

peration in 


vols are t the 
weighs 53% 


used for multipurpose 


19450. 


WOr 


operation with low operating cost! 


ES, two Ways about it, Kemp 

Dynatti®’ Dryers control mois- 
ture at rock bottom prices. For 
example, a Kemp unit drying gas 
may cost you as little as ‘4 cent per 
mcf! And that ', of a cent includes 
all laber and utility costs—plus the 
cost of the equipment amortized 
over a five-year period! But low 
operation cost is just part of the 
Kemp story. 


SIMPLE OPERATION 
Kemp Dynamic Dryers are flexible 
.. . offer manual, semi-automatic or 
automatic operation. Desiccant is 
especially selected and compounded 


MOISTURE 
DAMAGE 


for the particular duty. Units are 
available for drying air, gases orl 
liquids . . . for controlling humidity 
in large or small areas. Choose 
gas, electric or steam regeneration 

. with or without cooling units. 


GUARANTEED PERFORMANCE 
No matter what your moisture con- 
trol problem may be specify 
Kemp first. Chances are there is a 
standard design that will be idea! 
for your plant . . . and at the same 
time save you money! Performance 
to your specifications is guaranteed! 
For full information mail coupon 
for special bulletin. 
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Deluge Systems, Wet 
Pipe Systems, Dry 
Pipe Systems, W ater 
Spray and Fog Sys- 
tems, Rate-of-Rise 
Sprinkler Systems, 
and Foam and Car- 
bon Dioxide Extin- 
guisher Systems. 


“UTTLE 


Storage of oil or volatile liquids presents 
special fire hazards. Blaw-Knox Fog Nozzles 
and thermostatically controlled Fire Protec- 
tion Systems give no handicaps to fire—no 
chance for fire to get out of control. The 
“double-purpose fire-plus” spray instantly 
spreads a cloud of wet fog and at the same 
time strikes through to the base of any fire. 


A survey of your fire hazards to determine 
which system will give you the utmost pro- 
tection at the least cost involves no obligation. 


Blaw-Knox Fire Protection Systems carry 
the approval of all insurance underwriters. 


BLAW-KNOX SPRINKLER DIVISION 


OF BLAW-KNOX CONSTRUCTION COMPANY 


829 Beaver Ave., N.S., Pittsburgh 12, Pe. 
Offices in Principal Cities 
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drilling up to %-inch diameter, or step 
drilling to 34-inch, reaming up to 9/16- 
inch diameter, tapping up to %-inch 
diameter, driving screws up to 44-inch 
machine or number 20 wood. It also is 
suited for hole sawing in sheet metal, 
broken stud and cap screw removal, and 
driving and removing studs, etc. The 
510 weighs 1154 pounds and measures 
10% me he s long 


Meter Adapter 


An adapter for installing “flow 
51 rator” meters in horizontal pro 

cess piping has been announced 
by Fischer & Porter Company. This 
adapter eliminates the necessity for a 
vertical rise in a line where head room 
is at a premium. The horizontal line 
adaptor is constructed of a number of 
corrosion-resistant materials, and may 
be supplied for use with all standard 
meters. Eye-level flow indication for ac 
curate instrument reading, is now made 
possible by this adapter, where necessity 
of vertical runs made it impossible 
he fore 


Publisher's Statement 


STATEMENT OF THE OWNERSHIP. manseree nT. 
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Of PETROLEUM REFINER. Published monthly 
Houston, Texas, for October 1, 1954. 
State of Tex: County of Harris. ss 
lore me, a Notary Public in and for the State and 
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says that he is the Business Manager 
REFINER and that the following is 
knowledge and belief, a true statement of the ownership 
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publication for the date shown tn the above caption 
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IT ISNT A QUESTION OF 


LEADERSHIP 


Leadership in any field is a wonderful 
tribute to a fine product. But the Layne 
ey is anxious to have all pro- 
spective consider the euiee 
quality of a Well Water Systems. 
Layne wants people to remember that 
their years and years of world-wide ex- 
perience is being used to build better 
and better water systems; to find and 
remove even the smallest imperfection; 
to create, test and use new ideas that 
step up efficiency without adding cost. 

Wherever you go, you will see Layne Well Water Sys- 
tems serving cities, factories and ah kinds of important 
industrial and chemical plants. In every case the buyer has 
carefully measured quality and efficiency against the in- 
vestment and then decided that Layne and Layne alone 
could fulfill his needs. 

A poor well is a bad investment. A good one saves 
many dollars each year. You can call in Layne and then con- 
tract for the complete job; survey, test drilling, drilling of 
the well, setting casing and sand screen, buildin ne i 
stalling the pumps and final testing—all by well trained 
men of the Layne organization. No divided responsibility. 
For further information, catalogs, etc., address 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


WELL WATER SYSTEMS | 
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ow Yors City * Layne 
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| gained in favor for high vacuum in industrial process work. 


are your 


ment 
EVAPORATORS 
CRYSTALLIZERS 
PROCESS VESSELS 


OPERATING AT VACUUMS 
LIMITED BY THE VAPOR 
PRESSURE OF THE CONDENSATE? 


Many stills, dryers, evaporators, crystallizers and other 
processing vessels = as at vacua limited by the 
vapor pr e of t d This on the aver- 
age an absolute ure of about 2.0° Hg. Most owners of 
such equipment ees realize how practical and economical 
it is to put a Booster Evactor in the line between the vessel 
and the condenser and intai bsol 


an pressure 
0.5”, 0.25” or even lower. The benefits of this h 
vacuum in improving quality and capacity are often 
substantial. 
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The steam jet type of vacuum pump has continually 
The total absence of moving parts is a big aivantage and 
means many years of service, with no maintenance cost. 
Available in single, two-, three-, four- and five-stage unite ) 
for vacuum ~~ B few inches up te a small fraction of 


oom eeabagh RAM 


| | mum. Hg. absol 


Croll. he ty <a heen specializing on this jl 4 = 
equipment for over 30 
separate installations. ir engineers ve ex 
perience in a ying it to numerous different processes 
ilabl htation without obligation, Literature 








are @ 
is also available on | request. 


REYNOLDS 


‘CROLL-REY NOLDS CO., INC. 


17 JOHN STREET, NEW YORK 7, N. Y. 


| Chill-Vectors Steem Jet Evectors Condensing Lquipment 
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The Newest Expander< 
TYPE “FC” 
WITH FRICTIONLESS COLLAR 


—»>BY THE OLDEST 
> ORIGINAL MANUFACTURER 
>OF TUBE EXPANDERS 


FOR AUTOMATIC CONTROL UNITS 
OR OTHER GENERAL PURPOSE DRIVES 




















Features Ball Bearing Thrust Collar To Eliminate Marring 
And Friction On Tube End Produced By Thrust of Expander. 


A. L. HENDERER’S SONS 


620 MARYLAND AVENUE 
WILMINGTON, DELAWARE s) 


Write for Bulletin 80-130 











it's made of stainless steel 
to the most rigid specifications 


— 


a ~~ : a ~* Pr 
PRESSURE SAMPLE 
CONTAINERS 


ICC Approved 
Invaluable for sampling liquids and gases 





Hi 


ngle 
Write for Folder P10 giving details and prices 


TY. 


Hoke Incorporated 


ENGLEWOOD. N. J 








BOOKS 


API Guide to the Inspection 
Of Fire Protection Equipment 
Recommended Practices for Refinery 
Inspections, Part III — Fire-Protection 
i t, American Petroleum Insti 
tute, 50 West 50th Street, New York 20 
$1.00. 

An occasional breakdown in fire pre 
vention is imevitable. Loss of life and 
property can be kept at a minimum only 
if protection equipment is in good work 
ing condition. This can be accomplished 
by proper inspection on maintenance 

As a guide to such inspection, this 
manual should be used to supplement 
local laws and regulations 

Included in the equipment discussed 
are fire pumps and pump houses, fire 
water line systems, chemical extin 
guisher systems, first-aid fire extin 








guishers, hose and hose houses 
automatic devices, fire alarm systems 
and draimage 

The appendix contains 30 pages 
typical imspection reports 


Petroleum Engineers Explain 
Carthage, Texas, Gas Field 


Petroleum-Engineering Study of the 
Carthage Gas Field, Panola County, 
Texas, Bureau of Mines, Publications 
Distribution Section, 4800 Forbes Street, 
Pittsburgh 13. Free 

4 petroleum-engineering study de 
scribes the extensive Carthage gas field 
in Panola County, Texas, considered the 
fourth largest natural gas reserve in the 
1, S. At the time of the study, the pip« 
line outlet capacity of the field was about 
one billion cubic feet of gas per day and 
five natural-gasoline plants and one cy 
cling plant were operating with a tota 
processing capacity of about 350 miliior 
cubic feet of gas per day. Since the sur 
vey, both natural-gasoline plant capacity 
and pipe line outlet capacity have beer 
imereased 

Report of Investigations 4698, whicl 
includes descriptions of the geology of 
the held and producing reservoirs, drill 
ing and development of the field, gather 
ing systems and pipeline outlets, natural 
gasoline plants, and estimates of gas 
reserves, was prepared by C. J. Wil 
helm, principal petroleum engineer 
H. M. Harris, associate petroleum engi 
neer; and M. N. Harlin, former petr« 
leum engineer (deceased), of the Bi 
reau's petroleum experiment statior 
Bartlesville, Okla 


Chemical Engineering Economics 


Chemical Engineering Cost Estima- 
tion, Robert S. Aries and Robert D 
Newton, Chemonomics, Inc., 400 Mad 
son Avenue, New York 17, $5.00 

There has been little information avai 
able in the hemical literature n the 
economic side, few data making 
sound business analyses of projecte: 
processes inal plants This book tak« 
a long step torward. It relates the 


published data equipment costs and 


gives at i ative hgures tor mat 
mt the r elements of « nomic 
ippraisa 
It allov estimating f equipment 
sts by wraphical n ods for all pieces 


major equipment piping nsulatiotr 








Cie “ded fi , 74 
eft Lead Ficoducts Pump Packing Troubles 


mean costly shutdowns. Packing trou- 
Asarce Sheet Lead .. «1: cmmercisi weighs sot oy 
sizes. Chemical. Tellurium Chemical... Antimonial. bles ALWAYS mean higher operating 


Asarco Lead Pi @ee All commercial sizes. 5 aal 
stars on request = tae ane eco costs. Have you tried Centrifugal Pumps 


Asarce Lead and Lead Lined Valves which require NO packing? Most satis- 


© © © Split Type “Y" aad “Angle”, Standard “Y™, Gate, Check, 
Hard Lead “Y", Plug and Seat E 
factory for pumping acid and other cor- 
Asarco Lead Fittings... cies. comes. te. a eee 


"Y's", (with plain ends, with flanges on, or for flanging in the . . . 
held). Chemical aod Antimonial rosive liquids. 


Asarco Lead Weol...: /ar rope im $0 Ib. weterprool bags 
Asarco Lead Specialties... 1.....:... ..: 


Castings to specthration 


See Federated also for Lead Lined Pipe THE EDWARD SOPH CO. 


Lead Lined Fittings, Lead Lined Flanges 
Houston 2, Texas Tulsa 5, Okla. 


Seditil Thtlals Dion 726A M&M Bldg. 202 E. 18th St. 


AMERICAN SMELTING AMO REFINING ComPpanrT, yg Phone Charter 4-8189 Phone 3-6659 


120 S804 OwWAT HEwW YoRR 5. HF 


Descriptive Bulletin on Request 
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with Pritchard 


INDUSTRIAL COOLING TOWERS 


Wherever you see a Pritchard Cooling Tower, you see water con- 
servation at work! In dissipating heat to the atmosphere, Pritchard 
Cooling Towers assure you greater efficiency and economy... plus water 
savings up to 99% over former wasteful methods. 

Pritchard Towers are adequately sized, thoroughly engineered, con- 
structed of highest quality materials...and guaranteed to meet your peak 
as well as normal load requirements. For the solution to your water 
conservation problem, consult your nearby Pritchard representative. 


write For FREE suietins 
mea, IVISION 








QU ai 
coe Dept. No. 81 908 Grand Ave., Kansas City 6, Mo. 





EQUIPMENT District Offices: Houston © St, Lovis ¢ Chicago © Pittsburgh @ Tule ¢ New York 
Representatives in Principe! Cities 
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WHY NOT 
TURBINE 
DRIVE? 


Pumps, fans, compressors, special 
processing machines, in fact almost 
any machine requiring driving power 
can be fitted with an economical and 
dependable steam turbine driver se- 
lected from the many types available. 


Steam turbines provide safety, low maintenance expense and ability 
to operate for long periods without inspection. Unsheltered installa- 


tions are highly practical. 


A large selection of types and frame sizes, special features and 
accessories are available on short delivery to suit your application. 


Among the newest in the Murray turbine line is the Type V vertical 
turbine, above. This machine provides completely enclosed construction, 
either direct-connected or geared for vertical pumps up to 600 HP and 
beyond. See that your new vertical pump is driven with a Type V steam 


turbine 


Contact your nearest Murray representative or write direct to— 


MURRA 


Buliders of Steam Power Equipment for Three Quarters of a Century. 


1h 





Books 





and other auxiliaries. Significant ratios 
are presented to yield estimates of profit 
for management appraisal ot new 
projects 

Che 100 pages are amply documented 
with cost tables and with 67 graphs 


Shale-Oil Wax Research 
Waxes from Shale-Oil Wax Distillate, 


Bureau of Mines, Publications, Distribu- 
tion Section, 4800 Forbes Street, Pitts- 
burgh 13. Free 

Future market demands for paraffir 
waxes made from petroleum can be 
partly met by waxes processed from oil 
shale mined trom large reserves in Colo 
rado, Wyoming and Utah, according to 
Bureau of Mines report of Investiga 
tions 4708. Fully refined shale-oil wax is 
virtually identical with the fully refined 
petroleum variety and could be used in 
the manufacture of food containers, the 
report states. The cost of making the 
crude and semirefined grades would be 
about the same as in making petroleum 
paraffin wax, while the cost of making 
a fully refined shale-oil wax would be 
somewhat greater than for fully refined 
petroleum paraffin, the publication esti- 
mates. The report, which describes 
methods used in extracting, refining, 
analyzing and testing, and lists the phys- 
ical properties of the waxes, was pr« 
pared by P. R. Tisot and Joseph W 
Horne, chemists at the Bureau's petro- 
leum and oil-shale experiment station at 
Laramie, Wyo 


Story of California Oil 


Black Bonanza, Frank J. Taylor an 
Farl M. Welty, McGraw-Hill Book 
Company, Inc., 330 West 42nd Street 
Ne w“ York 18, $4 

Oil in the West as revealed in a study 
of the Union Oil Company of California 
was selected as a fair cross-section ol 
the petroleum industry as a whole by 
the authors of this historical narrative 

Among the pioneers of Pennsylvania's 
petroleum boom im the sixties was 
i.yman Stewart, who later helped toun« 
California's oil industry, and who lived 
to see petroleum become the lifebloo« 
of the modern world 

“Black Ponanza”™ 
186 photographs 





IRON WORKS COMPANY 





BURLINGTON, IOWA 


Reprint Policy 


\ change has been made tt 
Perroteum Reriner’s policy wit! 
regard to small, individual orders 
for reprints of its articles. Since 
lanuary 1 a charge of 50 cents per 
opy has been made WHEN 
REPRINTS ARE AVAILABLI 
This will continue 

[he charge for tear sheet 
particular article, effective April | 
has been reduced to 25 cents 
Cash or company requisitions 
should accompany ull § sucl indi 
vidual orders 

This change does not affect the 
price for quantity orders of reprint 
(starting at 100 copies) which will 
! 


he quoted upon request 
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About EQUIPMENT and 
SERVICE Suppliers 


is Named Research Director of 
Taylor instrument Companies 


William I 
Research Departmen 
nent Companies since 
1937, has been ap 
vunted director of 
esearch. Nathaniel 
ht. Nichols, pre- 
lecessor, will become 
wotessor of electrical 
engineering at the 
of Minne 


his 


Lmiversity 
ata 
Caldwell took his 
\.B. in Physics from 
Indiana University in 
1929. He then joined 
the staff of Purdue 
University as an in 
structor in Physics 
During this seven-ye: 
wraduate work, incl 
electron diffraction 
Since gome with 
work been 
Hourdon springs 
1200° F. mercury 
was 


has con 


mipany made 





Caldwell, 


and the 


member of the 


t of Taylor Instru 


Caldwell 
xd he also did 


research on 


ar peri 


uding 


Taylor, Caldwell's 
erned largely witl 
introduction of 
system by the 
largely 


tube 
possible 


In Leading Refineries and Industrial Plants 
ALL OVER THE WORLD! 


@ REFLEX 


has been 
automatic 


Recently he 
his time to 


his work 


most of 


through 
devoting 
control theory 


Ohio Injector Establishes 
Five Major Sales Divisions 


In a move to integrate sales services 
at the distributor and customer levels, 
Ohio Injector Company, Wadsworth, 
Ohio, established five major 
divisions, each functioning under a field 
manager reports to H. G. Smith, 
vice president im charge of sales 

The new divisions and the respective 
managers are New York division (New 
York City, southern Connecticut and 
northern New Jersey), Daniel J. Mooney 
New York; Atlantic division (Mo 

Ala. to Portland, Maine, except 
New York division area), Paul E. 
Warner, Philadelphia; Central division 
(Minneapolis to Buffalo, St. Louis to 
Pittsburgh), W. G. Shepard, Wads 
worth, Ohio; Mid-Continent division 
(Denver to Kansas City, El Paso to 
New Orleans), A. A. Kruse Ir., Dallas; 
and Pacific division (Los Angeles to 
Seattle), Denny Gordon, San Francisco 


has sales 


vho 


ing 


STANDARD EQUIPMENT 


@THRU VISION 
@ TUBULAR 


KLINGERIT, INc 


FORGED STEEL 
GAUGE COCKS 


Send for Complete Illustrated Catalogue 
with Specificati 


and M 





16 HUDSON STREET 


ting Data, etc. 


NEW YORK 


Johnston Pump Elects Brown 
And Lundie Vice Presidents 


Johnston Pump Company has elected 
Kenneth G. Lundie vice president in 
charge of sales, and Perry Brown vice 
president in charge of engineering 


Lundie 


engineer and 
manager with 
have been in 
industry tor 


chief 

sales 
men 
pump 


been 

been 
Both 
turbine 


Brown has 
Lundie has 
the company 
the vertical 
many years 


Danskin Joins Lubrizol 
As New Technical Assistant 


Kenneth A. Danskin has joined Lubri 
zol Corporation of Cleveland as techni 
cal assistant to the vice president in 
charge of manufacturing 

Danskin comes to Cleveland from 
New York, where he had been a staff 
member of The Texas Company's tech 
nical and research division since 1944 
He was associated with Texaco for 18 
years, serving in research and produc 
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AND WITH DESIGN PRESSURES OF 
1200 P.S.1. ON THE GASOLINE SIDE 
AND 150 P.3.1. ON THE REFRIGERANT 
SIDE? 


HERE can 1 cet a viecr- 
EXPANSION GASOLINE COOLER 
FOR OPERATION AT MINUS 69°F. 

















lox 

K Iw 

MAKE IT! | 

° ; 
Here's a problem that’s typical at 
Whitlock. This unit cools gasoline 
to -69°F. . . . permits aeronautical 
engineers to study the behaviour 
of gasoline at high altitude tem- 


peratures. The design of the coole: 


provides even distribution of the 


é 


Freon 22 refrigerant; the cooling 


H 


Medel 50 
Refinery 
Exponde: 


coil being fed from a multiport 

valve through 9% inlet terminals. e 

The specifications all added up to ... With the 
this storage-type cooler, 18” diam. fi} 

by 79” long. It was fabricated of WILSON EP Series Air Mot 


Type 347 stainless steel, A.S.M.E. 
Spec. SA-240 Grade C, and con- 
structed in accordance with Para- 
graphs U-68, U-140 and Case No. 
897 of the A.S.M.E. Code. The 
assembly was stress relieved and 
X-rayed as required by these para- 


graphs. 





Whether your heat transfer re- 
quirements are standard or “spe- 
cial”, ask Whitlock engineers to 


make recommendations. 


21-11 44th AVENUE, LONG ISLAND CITY 1, M. Y. 
CABLE TUBECLEAN, New York 
THE WHITLOCK MANUFACTURING COMPANY 
75 South $t., Elmwood, Hertford 10, Conn. 


New York @ Chicago @ Boston © Philadeiphie @ Detroit @ Richmond 
in Coneda: Darling Bros., Ltd. Montreal j 
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tor capacities at ther ehnertves at 
Lawrenceville, Lil, and Port Arthur, 
lexas, before going to New York 

Danskin, a graduate of Illinois Col 
exe at Jacksonville, is a member of the 
American Chemical Society and Amer 
can Oil Chemists’ Society 


New VAREC Representative 

Appointed for Houston and Area 
Specialties Sale & Ss e Company 

ASRA M& M Building H aiken has 


; 

cen appomte sales repre 

entative ' por Rex very 

t equipment tor the 

hn | Shaunty 1s 

arge i nev any whk 

laces VARES fort wy office 
Houston 


How to Reduce 


Shutdown Time 


American Meter Company has elected 
Diehl as president 


cated at Gettysbury 


Pennsylvania Railroad 


Handbook,” and “Natural Gas Measure- 
ments.” 

Norton McKean, president of the 
company since 1941, has resigned 
because of his health 


Hazzard Joins M. N. Aitken 
Sales Engineering Staff 

M. N. Aitken Gas, Oi! & Chemical 
Equipment Company of Houston has 
announced the addi 
tion of a new sales 
engineer, Robert P 
Hazzard, who will 
sell Robinson orifice 
fittings and Barton 
differential flow in- 
struments 

Hazzard has had 
many years experi- 
ence with Girdler 
Corporation handling 
instrumentation, de- 
sign and peration 
of pilot plants. He 
is a graduate of 
Drexel Institute in 
Philadelphia, receiving his degree in 
chemical engineering from that school 
in 1929 


Milton Dewey to Canadian 
Company's Research, Sales 


Milton A. Dewey, who has served the 
Du Pont Company for 13 years in petro 


Hazzard 


leum chemicals re 
search and sales, has 
resigned t head a 
newly created tetra 
ethyl lead sales de 
partment in Canadian 
Industries Limited, 
chemical manufactur 
ing distributing con 
cern. The department 
under Dewey will be 
re sponsible for Canad- 
ian sales of Du Pont 
tetraethyl lead anti 
knock compounds and 
the company’s other 
petroleum additives Dewey 
Dewey's headquarters will be in Toronto 
with an additional office in Montreal 
Before coming to Du Pont in 1937 
Dewey was in charge of the analytical 
laboratory of the Gulf Research and De 
velopment Corporation and supervised & 
division f its additive research work 
He started in the oil industry with Mid 
Continent Petroleum Corporation, Tulsa, 
immediately following graduation from 
the University of Illinois in 1931 with a 
bachelor ” scence degree m hemical 


engineering 


Metal Goods Corporation Buys 
St. Lovis Tract for Building 


Metal Goods Corporation 
pleted purchase of a 10-2/3 
on the southwest corner Union a 
Bircher Boulevard, St. Louis, where 
will build a modern steel and non-fer 
rous alloy warehouse, according to 
Robert E. Grote, president. The build 
ing will have imside railroad tracks 
parking area, loading docks and metal 
fabricating facilities and will house the 
St. Louis sales division and the general 
offices of the company 


F. T. Richardson Appointed 
ACF Public Relations Director 

F. T. Richardson has been appointed 
lirector of public relations of American 


ar and Foundry Company. He succeeds 
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YOUR BEST BET. ee se 


* 


For Liquid Level Measurement 


in Continuous Processes... 
_- THE HONEY WELL 
DISPLACEMENT-TYPE TRANSMITTER 


Topay’s continuous processes demand the type of liquid level measurement best 
provided by this Honeywell Displacement Type Transmitter. Its outstanding features 
include unusual sensitivity (1 part in 5,000), friction-free design and high speed response 


less than 5 seconds, full range). 


It affords dependable measurement of many different liquids (Sp Gr 0.3 to 2.0) without 
changing parts... unaffected by ambient temperatures and vibration. Neither purge nor 
liquid seals are required. It is easy to clean. It is available in nine operating ranges for level 
measurements from 0” to 120” .. . with connections to suit all usual process vessels. It 
may be connected to any pneumatic receiver . . . indicator, recorder or controller . . . and 


operates with a full range of transmitted air pressures from 3 to 15 psi. 


For more detailed information about this transmitter, call in your local Honeywell engi- 
neer ... he is as near as your phone! Minneapouts-HoneYwett Recutator Co., In- 
dustrial Division, 1907 Windrim Ave., Phila. 44, Pa. Offices in more than 80 principal 
cities of the United States, Canada and throughout the world. 


Honevwell 
VALVE PRODUCTS 
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it MUST Be Good! 


During the last two years, over 
3,000,000 sq. ft. of refinery in- 
sulation has been PROTECTED by 


WEATHERCOAT 


it is the accepted protective coat- 
ing in the refining industry be- 


cause it — 

@ TROWELS EASY — 

@ DRIES UNIFORMLY — 

@ STAYS FLEXIBLE YET TOUGH 


Also Try — 
MASTIC WEATHERCOAT—a new 


ready-mixed product for easy 


void-filling scratch coat 


Ask for specifications, dota, 
and performance FACTS. 


In the West 


STANCAL ASPHALT & 
BITUMULS COMPANY 
200 GUSH STREET . SAN FRANCISCO 4, CALIF 


les Angeles |4, Colif Oct lond Celi 


Pertiand 7, Ore Tucson, Ariz 


In the East 
AMERICAN BITUMULS COMPANY 


200 BUSH STREET . SAN FRANCISCO 4, CALIF 


« Beltimere 3, Md 
St. Lowls 17, Me 


Washington 6, 0. C 
N. J. « Columbus 15, O 
Baten Rouge 2, le E. Prowidence 14, ® 


Sen jven 273, Puerte Rice Mobile, Ale 


Perth Amboy 


luckerman who is retiring to 


profession of tree 


Arthur 
resume hues tormer 
lance writer 

Richardson came to A 
relations assistant in 1947. He 
cated at Rensselaer Polytechnic Insti 
tute and was employed before World 
War II im the public relations depart 
ment of the Illinois Central Railroad im 
( hicago. 


F as publi 


was edu 


Chris Nitschke Appointed 
Rockwell's Project 


R. Chris Nitschke has joined Rockwell | 


Manufacturing Company as a project 
cngineer on the com 
pany's petroleum 
products. He for 
meriy was « mployed 
by Standard Vacuum 
(nl Company as as 
sistant chief engineer 
unl from 1941 to 1943, 
own 
engineer 


he headed his 
comsulting 
ing operation in New 
York City which was 
dissolved when he 
entered the armed 
service as a petro 
leum specialist itschk 
Nitschke spent 1946 " . 
m South America as a project engineer 
for The M. W. Kellogg Company. Just 
joming Rockwell he was with 
Arthur G. MeKee & Company. He re 
ceived his basic engineering training at 
Victoria College in England and after 
United States did petro 
olumbia Uni 
Tulsa 


prior to 


comme to the 
leum engmeering work at ¢ 


and the University of 


GATC Opens Division Office 
For Plate and Welding at Tulsa 


\ new plate and welding division of 


is been opened in Tulsa by Gen 


ral American Transportation Corpora 
mn. J. D. Camp will handle sales of all 
vell as Wiggins 


W iegins 


labricated equipment as 
mservatwr structures and 
asholder 

Cammy wl “4 ttice vill be un the 


rst National B 


rile | (seneral 


theling has been a 


American Transpor 


mpleting «cut 


Livingston Heads McKee’'s 
Oil Refining Division Sales 
Myra been ay 


|. Livingston. has 
I position of sales mat 
McKee & ¢ 

division. Livingstor 
mmpany's 

for the past 
harwe of the 
New York 


ecently becann 


Foxboro Company Announces 
Two Recent Office Openings 


Iw ew | ffices of The 


ompany s 


SEE 


WHAT'S GOING ON 


specify 


PYREX 


BRAND 
SIGHT GLASSES 


PYREX brand sight glasses pro- 
vide sharp visibility in safety on 
such equipment as pressure vessels, 
stills, reaction kettles, ovens, 
furnaces, evaporators, cfc 

PYREX brand glass gives you 
three exclusive advantages. (1 
Therma! 


temperature changes 


endurance under rapid 
2) Chemical 
resistance to all acids except HI 
3) Transparency throughout long 
scrvice life 

Call your nearest Warchousing 


Distributor. He PYREX 


brand sight glasses, gauge glasses 


stocks 


oil cup and lubricator glasses and 
MACBETH 


glasses 


CORNING 


GLASS WORKS 


CORNING, N.Y 


brand flat gauge 


PYOFY 
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Superror condenser and heod 


SUPERIOR - Built 
for efficient operation! 


Superior equip st ed and designed to do o 
seas states te Gicahies eh epee 
ere known for thelr rugged characteristics and for the 
exacting work and careful attention that ge inte them. 


When you went a superior job, call SUPERIOR. 





ALSO 

FRACTIONATING TOWERS © HEAT AN ASME CODE 
CERTIFIED BY 

EXCHANGERS © SCRUBBERS AND NATIONAL BOARD 

RETUBING OF HEAT EXCHANGERS 








For Estimates Call Amarillo 3-4395 


SUPERIOR MANUFACTURING COMPANY 


maettan Oo, TER AS 











Chemical Refining of Petroleum 


by ViAnuRR A. KALICHEVERY 


Research and lob Secony-Vecuum Corpa 
Author of * Taedene Methods of hefining Lubricoting Oils” 


and BERT ALLEN STAGNER, Ph.D. 





Member ae 
Supery hemical Research, Union Com of 
Celitornia; Reseerch Fellow, Mellon institute of adestrial esearch 
American Chemical Society Monograph, No. 63 
Second Edition, Revised and Enlarged 


The rapid development of petroleum technology has 
ne seasitated a revision of the original volume pv ublished in 
1933. The newest practice in regard to treatment with sulfuric 
acid, tetraethy! lead, octane rating, etc. is described in 
detail. The resent emphasis on ail phases of this vitally 
mportant subl ect makes this book a particularly timely one 
especially since the petroleum problem today is rather one 
{ refining capacity than of crude production. For this reason 
technical =e ovements are of the utmost importance for the 
pressing problems of national defense 


CHAPTERS 
Prefaces Refining — a 


sot of Petrol 
ae with Sulfuri cid ie hibi ic Oxi- 
Sulfuric a — and Hy- —_ on Prod- 
drogen ull + Recovery ucts. An 
and Beis ufacture of Sul- Opn ent Ge Led Petroleum 
cid - Produ ts ef 
and Similar Oils. een 
rations. Elimi- Agents 
nation of —— 5 - Aye. Su miary List of United 
end Reduction of T tates Patents on Petroleum 
fur is Re = 
oe 


Distillates 
Refining of Petro Gopeat. Special Tables 
Patent. Author, Subject 


Refaing by Adsorption Indices 
550 PAGES. ILLUSTRATED. PRICE—$8.25 
SEND ORDERS TO 


THE GULF PUBLISHING COMPANY 
P.O. BOX 2608 HOUSTON, TEXAS 





be 
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LTVIVU 
“EXPANSION JOINTS 


The importance of D-F S-E to you may be measured in 
dollars. Maintenance costs are reduced to a minimum. Init 
cost is amortized over a long life. Case histories s 
BADGER D-F S-E EXPANSION JOINTS installed in 
early thirties are still on the job. 

D-F S-E could mean definite financial savings a 
actually D-F S-E does mean *Directed-Flexing Self- Equab 
izing. Directed-Flexing, an exclusive construction feature 
Badger Joints, is a combination of an all-curve corrugat 
member and correspondingly shaped Self-Equalizing ri 
which not only limits the movement of each corrugation 

also progressively controls each 
crement of movement over the ar 
of each corrugation. This const 
tion eliminates localized stre 
which cause metal fatigue ar 


break-downs 


Send today for new 24-page catalog 
All-curve flexing guarantees longer life 


Bod: ZI» “\- 7 
line” IO? \o7~ Ne 


fiex like this... not like this ... 


. this stress-free LIVVVL 


flexing principle 
exclusive with 


aH LSVY 


HEATED 


MANUFACTURING COMPANY 
230 BENT STREET CAMBRIDGE 41, MASS. 
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SULFUR ndCARBON 


Cnhy? 


RODUCTS 


has 


Mi 


The sulfur content 
of oils, waxes and 
greases is an impor- 
tant measure of the 
value and quality 
of the product. 


Whether the de- 
sired sulfur coment 
be high or low, it 
is necessary to 
know exactly what 
amount is present. 


The combustion 
method offers a 
rapid and sure 
means of de ermin- 
ing sulfur in the 
wide range of per- 
centages and ma- 
terials encountered 
in the oil and 
grease field. 


The Dietert-Detroit Sulfur Determinator 
embodies the correct principles of the 
combustion method in a simple, rugged 
and convenient form. Complete analysis 
can be made in less than five minutes 


Carbon determinations on organic com 
pounds are being 
made in as little as 
two minutes with the 
Dietert-Detroit No 
3004 Carbon Determi 
nator 


This method can be 
applied to any petro- 
leum product. One 
example of the use 
fulness of this method 
is the analysis of 
cracking catalyst for 
carbon content 
Leading oil com 
panies” are taking 
advantage of these 
versatile, time-saving 
determinators. Write 
to Dept. P-2 for de 
tailed information on 
how you can apply 
rapid carbon and sulfur analysis to your 
problems 


) THE SHELL Of COMPANY 


* Two typical G20 > THE PURE OIL COMPANY 


CONTROL EQUIPMENT 


93% ROSELAWN * DETROIT 4, MICH 


is under the managership of Kenneth 
L.. Barton, who has been with Foxboro 
for 25 years 

Earlier this year an office was opened 
at 225 South Fifth Street, Minneapolis 
2, Minn., with Robert C. Cahill as Resi- 
dent Engineer. Foxboro interests in 
that area have been represented in the 
past by a firm of engineers. 


McFarland Manufacturing Names 
Clarke A. Polk Sales Manager 
Clarke A. Polk, 
general manager of 
and Gasket Com 
pany been ap 
pointed sales man 
McFarland 


Cor 


assistant 
Packing 


formerly 
Sterling 


has 


ager of 
Manufacturing 
Houston, 
manutacturers ot 
chemical injectors, 
hydrostatic testing 
pumps and blowout 
preventer closing 


poration, 


units 

Polk started in the 
oil industry im 1933 
as a “bit hustler” for 
a Houston machine 
shop, this after three Polk 
University of Oklahoma 
He joined Well Equipment Com 
pany and worked for them until 1938 
during this tenure having opened Weco's 
California territory. Durme the war he 
left Sterling for a time im order to do 
special work for the military 
but returned to stay with them until he 
took the present post with McFarland 


Sier-Bath Gear and Pump 
Appoints New Representatives 


Representatives for Rath 
upling recently appointed by 
Bath Gear and Pump Company of North 
Bergen, N. ] are J. R. Ruddock & 
Associate if 7001 North Clark Street, 
Chicago; the Voleo Company, 622 Mc 

Knight Building, Minneapolis, and 

W. B. Conrad ¢ 506 Cur 
Building, Detroit 2 

J Rk Ruddock and associates 

ave as their territory Northeastern Ih 
( hicasg metropolitan 
nties in Michigan 
Company w Minne 
Dakota, Nort! Da 


lillinois and the 


years at the 


research 


sper gear 


Sier 


ompat 


is, mechuding the 

and bordering cou 

, 

secTve 
Soutl 

western 

| M chigat 


mira 


Sorlie Company to Represent 
De Laval Steam Turbine Sales 
ean l u brane { 
has appomtes 
Kalama 


tive 


' ‘ 
he \ XS 


Ralph Mumert Joins Edward 
West Coast Representative 
\. Mumert is been aj rite 

engmeer wit I |. Hearty & 

f and San Fr 


tati ; } 


al 





VOLUME V - PART 1! 
The Science of Petroleum 


Crude 
Oils 


Chemical and Physical 
Properties 


Edited by 
B. T. Brooks, Pu.D., New York, and 
A. E. Dunstan, D.Sc., London 
A comprehensive and completely 
up-to-date volume dealing with the 
hemistry, Physics, and Chemical 
Engineering of Petroleum. 


Contents 
Section |. CRUDE OILS 


The Crude Oils of the U. S. A., 
H. M. Smirn. The Crude Oils of 
Venezuela, Gute ReFininG Com- 
pany. The Crude Oils of Saudi 
Arabia, ARABIAN-AMERICAN OJ 
Company. The Crude Oils of Bah- 
rein Island, J. R. Kerru. The Crude 
Oils of the Middle East, D. A. 
Howes and L. C. Srrano. Evalua- 
tion of Crude Oils and Oil Stocks, 
W. L. Netson. Economic Develop- 
ments in the Petroleum Industry, 
O. TOKAYER. 


Section II. CHEMICAL AND 
PHYSICAL PROPERTIES OF 
PETROLEUM HYDROCARBONS 


Hydrocarbons in Petroleum. A. W 
SaCHANEN. The Chemistry of Par- 
affin Hydrocarbons, J. HaBesHaw 
The Chemistry of Naphthene 
Hydrocarbons, W. J. OLDHAM. The 
Chemistry of Aromatic Hydro- 
carbons, W. J. OLpHAM. The Chem- 
istry of Olefine and Diolefine Hy- 
drocarbons, F. A. Fipter. Mechan- 
ism of Organic Reactions, F. G 
Wuirmore and N. C. Coox. The 
Fractionation, Analysis and Isola- 
tion of Hydrocarbons in Petro- 
leum, B. J. Mair and F. D. Rossini. 
Chemical Thermodynamic Proper- 
ties of Hydrocarbons, F. D. Ros- 
sini. High Pressure Vapour-Liquid 
Equilibria in Cycling Operations, 
D. L. Katz and M. J. Rzasa. 

Iustrations, diagrams, tables and 
Index. $11.00 


Write for free circular 


OXFORD UNIVERSITY PRESS 
114 FIFTH AVE., N.Y. 11, N. Y. 
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MILTON ROY 
CHEMICAL FEED SYSTEM Q% 


a" > s 


CATALYST 
RECOVERY? 


At Stanolind Oi! Co. Hostings, Texas. 


For Pumping Inhibitors 
Water Treating Chemicals 
Light Hydro-Carbons 
Heavy Viscous Materials 


Milton Roy Chemical Feed Systems are widely 

applicable in operations where precise volume 

control is a requirement. They have been 

successfully employed in industrial waste Research Corp. Engineer: Yes sir. Actual 
treatment, chemical processing operations, operating experience with our Cottrell precip- 
automatic pH control, boiler water chemical itators shows recoveries as high as 99.6% of 
treatment, etc., and in converting from batch 
to continuous processing methods. 





fluid catalyst. 
Since variation in discharge pressure of the Refinery Executive: What about draft loss? 
Milton Roy Controlled Volume Pump used in 
these systems has no effect upon volume de- 
livered, capacity is a direct ratio to the speed 
of the operation. Thus, with a change in the Refinery Executive: Do you actually guaran- 
speed effected by manual or automatic con- tee performance? 

trols, an immediate proportional change in 

the delivered chemical flow is assured. Any Research Corp. Engineer: Absolutely. And 
metered variable such as pH value, tempera- you can depend on a Research Corporation guar- 
ture, pressure, flow, conductivity, liquid level antee because of Research Corporation's 38 
or any other can be used to automatically years experience in electrical precipitation, 
actuate the system. : 


Milton Roy engineers and furnishes con- 
trolled volume pumps and necessary meters, 
actuating devices and controls for automatic RESEARCH 


feed tems. 
ge sah CORPORATION 


Write for latest literature. 


405 Lexington Avenue, New York 17, N.Y. 
MILTON ROY COMPANY 122 South Michigan Avenue, Chicago 3, Illinois 


1315 E. MERMAID LANE, CHESTNUT HILL, PHILA. 18, PA. 


geen ert NONE ne 


Research Corp. Engineer: It's extremely low 
only a few tenths of an inch of water. 
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SIER-BATH 
SCREW PUMPS 


solve the toughest 


Pumping Problems! 


ake a tough, sticky pumping 

problem — add powerful Sier 
Bath Screw Pumps—and you've got 
the recipe for a smooth-flowing oper- 
ation! Simple design (only two mov- 
ing parts), and sturdy but accurate 
construction are Sier-Bath's formula 
for efficient, low cost moving of 
viscous materials 





These Features Cet Maintenance Costs: 


1—No metallic contact between 
rotors sustains high volumetric 
efficiency, ever. when handling 
non-lubricating liquids. 

2—High volumetric efficiency 
reduces wear caused by erosion. 

3—Axial Flow from ends to 
center climinates thrust bear 
ings, high radial loads, pulsation, 
vibration 

4—Only suction pressure on 
stuffing box—packing can be 
added while pump is running. 

5 — Heavy duty service from husky 
shafts, sturdy rotors, high load 
capacity bearings, and deep 
stuffing boxes. 

Available in horizontal or vertical 

construction—special alloys, jack- 

eted bodies to meet individual 
requirements. Write for booklet. 


ALSO MANUFACTURERS OF “GEAREX” ROTARY 
PUMPS, PRECISION GEARS, ond GEAR COUPLINGS. 


moment a Gm A 


Sier-Bath 


GEAR ond PUMP CO., Inc. 


9249 HUDSON BLVD, NORTH BERGEN, WN. J. 
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Keenan Pipe and Supply Company. He 
attended the University of South Da 
kota and Northwestern University, and 
was an officer in the U. S. Naval Air 
Forces 


been ap 
Houston 


William Thomas has 
pointed branch manager of the 
office of the Pump 
Division, Byron Jack- 
son Company Pre- 
viously he was branch 
manager of BJ's San 
Francisco office 

Thomas is a grad 

of the Univer- 
sity of Calhtornia at 
Berkeley and ot 
Harvard Schoo 
He started 
wit! Byron Jackson 
in July 1941, and 

ree years later was 
submer sible 
duction Thomas 
Los Angeles. He held this 
1946 when he became a 
He was appointed branch 
in 1946, man 
pumps in the 


Business 


made 
. rs pr 
manager m 
position until 
sales engineer 
manager at San Francis« 
aging the sales of BI 
northwestern states 


American Cyanamid's New Plant 
Relocated in Michigan City 


ompany's new 

plant for the pr xluction of 
catalysts used by the petre 
riginally scheduled for 
East Chicag Ind., will 
be built in Michigan City, Ind. Althoug! 
rchased in East Chi 
lecided to locate 
Lity 


American Cyanamid ( 
$3 million 
cracking 

leum industry, 


construction m 


ite had been pt 
the company ha 


a larger site in Michiwar 


Hammel-Dahi Appoints Tragard 
And MacDonald Vice Presidents 
Hammel-Dahl ¢ 
lohs 0) [ragward vies president m 
iru tf sales anid « and Mau 

e MacDonald, © president and 


! engineer 


mipat has appomted 


sanager 


rd was emp! 1 te 1) vears 
Foxbor 


! < 1 nd 4 years 


sales 


Sylpl sion Robert 


Weingard Is Named Production 
Manager of American Meter 
American Meter Company has named 
Archie E. Weingard nager of pre 
' ead rters Erie plant 


jua 
’ 
st hecame associated witl 


Meter i j supervisor 


sistant 


Weinga 

\ eTical 
t the ippomt 
nt w sibilities t 
vd s, planning, 
as the super 
advanced sys- 

cedures 


e (renera 





1956 Hawthorne Ci. Melrose Pork, Hit 
(Chicage Suburb) $M.2 


OIL ano GAS 
BURNING 
EQUIPMENT 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1254 E. Sedgley Ave., 
Philadelphia 34, Pa. 


Southwestern Division: 2512 So. Bivd 
Houston 6, Tex 
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\" henever you see 


furnaces like these 
you can be sure 
they're 

Petro-Chem Iso-Flow’ 
design 





More than 052 are in 
satisfactory operation 


th roughout the world 


eA II ORAL Se I 


in the petroleum and 
allied industries... 


for all processes and 


for any capacity. 
* Reg. U.S. Pat. Off. 


aah CHEM 


ISO-FLOW FURNACES 
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Shaft Packing 
No Chemical 
Can Attack 


Teflon “Chemiseal” #711 Packing 
Stays in Service Months Where 
Other Packings Failed in Hours 


We've got a pump handling hypo- 
chlorites,”” a paper manufacturer told us, 
and we can't find a packing that will 
last more than 5 hours.” So we sent him 
a set of Chemiseal #711. It went into 
continuous service in November. It’s still 
in there and going strong months later 

A steel plant cried a #711 packing 
last summer on a pump handling coke 
liquor. Recently they ordered #711 for 
1) more pumps 

There are hundreds of similar cases 
in our les 


CHEMISEAL #711 SHAFT PACKING 


ne ee oe atl +t, 
= “. - 
Cree marSE AL TEFLON SPACERS 


CHEMISEAL Mo Pht 


No chemical — acid, solvent, caustic, 
oil or gas—can attack or dissolve a Teflon 
Chemiseal #711 of #711WX packing 
non- 
contaminating, heat-resisting gas 
kets, packings, adapters and expansion 
joints can save you hundreds of dollars 


Chemiseal”’ non-corroding, 


and countless production delays 


Phone, write or bring your gashet and 
packing problems to — 


Flectree Techmecal Engimeermyg School, 


shere he studied engineering, designing, 
management and analytic subjects. Fol- 
lowing his graduation he spent 16 years 
ral Electric, serving as foreman 
eral machme department, chief 
and tool planner, supervisor of 
mtrol planning and wage pay 


at (rene 

a gC! 
planner 
rTaiiweay ar 


ment division 


Edwards Valves Names Carr 

Engineering-Research Head 
Laurence H. Carr has been named 

director of engineering and research for 

Edward Valves, Inc., 

East Chicago. Ind. 

Carr has been a mem- 

ber of the Edward 

techmical staff since 

1936. He was pre 

chief metal- 

lurgist. In his new 

position, he will be 

responsible for con- 

solidating the devel- 

opment functions of 

enginecring research, 

product engineering 

and technological 

specifications for 

ntrol 

a wraduate 
is a member of 


viously 


Corr 


University ot 
ASME, ASM 


professional societies 


process c¢ 
Carr ot the 
( hicago 


AIMI 


ind other 


Marley Company Appoints 

Roy W. Maze has been appointed mer 
sales manager of The Mar 
has been public 


chandising 
ley Company, Inc. He 


relations director of the company since 


1946 


A native of Maze re 


Kansas City 
Maybe it all does 
look pretty much 
the first 
glance. But when a 
firm has been mak- 
ing wire mesh for 70 years man and boy, there’s 
bound to be a little more to it than meets the eye 
-a little more know-how in engineering and weav- 
ing, a little more quality in the product, a little 
more service and satisfaction to the user. 
JELLIFF WIRE MESH is woven in all ductile metals 
JELLIFF WIRE MESH is woven in all commercial weaves 
JELLIFF WIRE MESH is woven in widths up to 72 inches 


same at 





JELLIFF WIRE MESH 


is economical. Every foot runs true to the 


* LEKTROMESH © Es 


THE C. O 


JELLIFF 


MANUFACTURING 
CORPORATION 
SOUTHPORT, CONN 


specifications. 


BAS 
a>Nwi* 


JELLIFF WIRE MESH 


is a quality product and has been for 70 
years. You can depend on it. 


DIPPING 
autem 


Write today for full details about 
JELLIFF WIRE MESH, JELLIFF 
WIRE-MESH PRODUCTS, and 
JELLIFF’S CONSULTATION 
SERVICE on wire-mesh engineering. 
Address Department 16. 


auIiMm 
Frivers 
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Petroleum Ke finer 





ceived his A.B. degree from the College 


of Emporia and an M.S. fron Kansas PETROLEUM 
State College. After five years of teach C LA S S | fF | E D A D S 
ing and administrative work in high 


schools, he joined the engineering de- 

vartment of Aireon Corporation in 1942 RATES for Classified Ads are 88 per column inch. Minimum size one column inch. In ematiest 
f i . i t F 1 enti . type size, figure 50 words per inch. Situations Wanted $4 per columm inch. All classified ads 
and remained with it until enlisting m payable in advance. Ten percent discount {f three or more insertions are ordered at same ttm: 
the Army COPY DEADLINE ts 25th of menth preceding date of issue. Send copy and checks to: Classified 


Ad Department, Petroleum Nefiner, P. O. Box 2608, Hiouston 1, Texas 
Carr Moves to Shreveport 
As Dowell District Manager SS °@ 8. C28. 0 Rare. SR See eee 


Orlin W. Lyons, district manager for 





New Small Oil Refinery in FOR SALE 


sta towers: | | STEEL STORAGE TAMAS 


lows for One Year with Op- a Wa 
portunity Renewal Contract. ~118,000 bbl. Steel Cone Roof 


> 
6— 80,000 bbl. Steel Cone Roof 
Salaries Paid in U. S. Funds. 6— 55,000 bbl. Steel Cone Roof 
; }— 37,500 bbl. Steel Cone Roof 
¥ CMIST: Grac ‘ < . ; : : 
HIEF CHEMIST: Graduate chemical 3— 25.000 bbl. Steel Cone Roof 
engineer minimum three te five years > . - 

refinery experience ineluding control ~ 16,000 bbl Stee! Cone Roof 
laboratory work and technical service l 11,000 bbl Steel Cone Roof 
in plant operations especially light ends 
and aviation gasoline blending Smaiicor additional tanks, 860 bbi. te 
CHIEF OPERATOR: Minimam five 7800 bbl. Inelusive, available same loca 
Lyons Carr years’ all-round refinery experience par a ene. aesbinn Tense Com 

anks no 

' ticularly with precise fractionation in pany’s refinery site, Dallas, Texas, 
Jowell Incorporated at Shreveport for eluding operating foreman experience suitable for re-erection 

the past seven years, has accepted a apable directing refinery utility serv Additional information regarding 
positior on the management staft of a wecaceed hemical engineer pre prices specifications et available 
Brazos Oil and Gas Company, Hous- OPERATORS: Experienced shift opera 


. ° 
ton. Floyd Carr, development engineer tors capable supervising plant and uti! Mid-States Pipe & Supply Co. 


ities operations eapecially precise frac 
tionation; general overall refinery Ph. t-91%% Tulsa, Okinhoma 
experience necessary 

OCTANE TESTER: Thoroughly expert 
eneed routine methods and maintenance 
on aviation gasoline knock - testing 
engine 

INSTRUMENT MAN: Thoroughly ex 
pertenced apable assuming reepone! 
bility of instrument dept 





upen request 











Young, married man (32), (one child), de 
sires position in ol] or chemical industry 
supervisory or asset supervisory status. 
Have fourteen years experidnce as job 
leader, squad besa, ¢ layout and 
Bex 196-K. «/o Petreleam HKetiner, detall of piping & pr vessels. Will 

Houston, Texas “locate in Continental U Resume and 
snees Upon request. Address Box 143 
Petroleum Refiner, Houston, Texas 


Proj i 
oject Registered Engineer headquarters 


Chicago. with 26 years experience ali 
Prominent Engineering and Constru phases petroleum induatry, ten of which 
tion Company located tn New York has on connected with lNauefied pe 
City, requires Proje Engineers to co 











troleum «as, desiree to represent equip 
ordinate and direct engineering work ment or process manufacturers. Ad 
in connection with the design and con dress Fox 182-R * Petroleum Refiner 
struction of petreleum and hemical 
plants. M.E. or Ch.B. graduate with 
practical petroleum refinery engineer 


Houston Texas 











ing and construction experience = re 
quired. Position ts permanent with a 
; . executive officer for the past few weeks, 


tailed resume of experience and photo has been elected president 

graph ired at Box 181-R, % Petro Lineberry has resigned as vice presi 
jeum Refi Houston, Texas dent and director of F. S. Yantis & 
Company, with which he has been as 
sociated for the past seventeen years 


for Dowell Perfo-Jet Services in the Vulcan Rubber Names McConnell 


Tulsa general offices, has been appointed Vulcan Rubber Products, Inc., Brook 
district manager of Shreveport lyn, has appointed Thomas H. McCon- 

Lyons has been with Dowell since nell, Jr, as sales promotion and adver- 
August, 1936. He was a research en tising manager of the company, in charge 
gineer in Tulsa until his appointment as of all new business. McConnell, who 
Shreveport district manager in 1943 joined the company in 1948, was for- 

Carr, a graduate in petroleum engi merly with Standard Oil Company (New 
neering from the Colorado School of Jersey) and Standard Vacuum Oil Com- 
Mines, joined Dowell in 1939 and has pany, when he traveled in Europe, Africa 
been Perfo-Jet development engineer in and Asia as an aviation representative 
Tulsa since February, 1949 


elient promotional opportunities, De 











vernmer 


Your cost only $34.50 


Smith Resigns as President 
Of Black, Sivatls & Bryson for All Kinds of Service, ete 


The resignation of A. J. Smith as “$ee What's Going On” inside 
MIKE A. TRAVIS president and director of Black, Sivalls “W2 SIGHT FLOW INDICATORS 
Insertion into 


& Bryson, Inc., has been accepted and for 














101 West Archer Tulse. Oklahoma Kenneth W. Lineberry, a member of the 
board of directors emce 1946 and chief 
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efficiency at 


voltage 


Revere Copper is the ideal commercial 
metal where low voltage D.C. must be 
conducted at high efficiency. 


@ Type S, the large Hooker Electrolytic Caustic- 
Chlorine Cells, operate 24 hours a day 365 days a year 
at very high current efficiency under average operating 
conditions 


In the plant of the Hooker Electrochemical Com- 
pany, at Niagara Falls, N. Y., the current for these cells 
enters as high voltage A.C. and is converted to low 
voltage D.C. in mercury arc rectifiers. Revere Copper 
Bus Bar carries the D.C. current from the mercury 
arc rectifiers to the Caustic Chlorine Cells. In these 
high voltage circuits efficiency is promoted by the 
ability of electrolytic copper to conduct current with 
the lowest losses possible for any commercial metal. 
Copper also is the best dissipator of the heat which 
accompanies high voltage A.C. conduction. 


Current of 10,000 amperes from the rectifiers pro- 
duces a voltage drop of 3.75 per cell. Here any in- 
crease in the resistance of the material of which the 
bus bars are made must result in a corresponding 
decrease of the efficiency of the circuit. 


That is why Revere Electrolytic Copper Bus Bars are 
used. They have low resistance and high efficiency. 


her. 1950 
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When an anode is to be renewed the cell is short cir- 
cuited by means of a portable jumper which consists 
of copper connections and a switch, thus flowing the 
entire current around the cell and avoiding interrup- 
tions of the circuit. 

This is an example of the all around handiness of 
Revere Copper for handling electricity. Copper has 
ideal mechanical strengths or “physicals” for clamp- 
ing or bolting, and the best surface for high efficiency 
connections. 

For low voltage or high, make your next installation 
with Revere Copper Bus Bar. You will get more 
results from your power dollar. 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicage and Clinton, lil; Detroit, Mich; 


Les Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributers Everywhere. 
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“equivalents” 
fo LUNKENHEIMER STEEL VALVES? 


Well, there are “alternates.”’ But the engineer's familiar 
specification, “Lunkenheimer Figure 1938 or equiva- 


. — lent,” invites a comparison with your thumbprint — 
and your neighbor's. How “equal” can valves really be? 
A few characteristics can almost be matched. But there 
is no equal for most Lunkenheimer features. Consider 
the metal quality of Lunkenheimer steel castings. 
Their soundness is unparalleled in the valve field. 
Lunkenheimer metallurgical research has uncovered 
whole new areas of study, developed exclusive alloys, 
pioneered in methods of quality control. The amazing 
records of safety and long service life achieved by 
Lunkenheimer steel valves are evidence that there 
is no real equivalent for Lunkenheimer metal quality. 
In workmanship, too, the famous Lunkenheimer tradi- 
tion of care and precision has never been equalled. New 
machines (most of Lunkenheimer’s machinery is less 
than three years old) are making possible even higher 
standards of workmanship. The only equivalent to a 
Lunkenheimer steel valve is another of the same design 
—a Lunkenheimer. For the address of your nearest rep- 


resentative, and for more steel valve data, write to The 
Lunkenheimer Co., P. O. Box 360G, Cincinnati 14, Ohio. 


STEEL.~..~.IRON... BRONZE 


THE ONE Jha name in VALVES 























SAVES 2 to 8 BARRELS 
OF GASOLINE FOR 
EACH CAR LOADED 


Time-Tested Universal Gastite Dome Cover Offers 
Positive Assurance of Important Reduction in 
Loading Losses—Belongs in Any Economy Program 


For a quorter-century user after user of the 
Universal Gastite Dome Cover has reported the 
same results—savings that range from two to 
eight barrels per car loaded . . . savings that pay 
for the cover in jiffy-quick time and continue to 
return handsome dividends for years. 


Furnished to fit any make of tank car, round or 
oval shape opening. May be used with pop valve 
on outlet to permit loading under slight pressure— 
or vapors may be carried back for absorption or 
compression. Loading pipe may be attached to 
under side of cover to permit under-surface load- 
ing. Equipped with two 2” shut-off valves—load- 
ing valve can be furnished larger than 2” if de- 
sired. Peep-hole glasses give view of contents 


Reduces Evaporation Losses while loading. Aluminum construction — weighs 
° only 60 Ibs. 


Removes Danger of Sparks Here is a sure way to save in a period of economy. 
e Write for full details of the Universal Gastite 
Permits Loading Rain or Shine _ Dome Cover. 
7 


A Type for Every Car A. Y. MSDONALD MFG. CO. 
a 


The Home of the Swing Joint 


Plate 864—Universal Gastite Dome Cover 


DUBUQUE, IOWA 
Handled by One Man There's a McDonald Branch or Distributor Near You 


MS DONALD | 





